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(57) [B»] 

r- * £ <t § mnowtzmz. 5 c t t * K^mm 

tfy^UV^IIIerfcfcJUj*? 1 a, lb, l c*»6 
A££ns 0 MVPEII81 2tt» fcKtttti^Sfr 
C Kg-3t>T. fcKf-* y*;l/Rtflif iE/flf-* 

*fi*chl, ch2«r^-T5, fg^iIEfi#^lel 

?ftiiofcWiattG (i-l) ^PfiO&Wtll? 1 -*' 
©«^*ffl^T, WiEr-*G '(i) = R(i) + G(i-l) 
-R(i-l)4S*iiET-^%4lS-r*o C^ffiiEr-^ 
G *(i)T»*B7 , -*G(i)«*«*T, R(i), G' 
(i), B (iWmi i KfcttStHrtfi^fc LTfcRMf IS 




1 

[tifflFM$©l£n] 

vkmm^v o%frc,m\ <D®mm. m 2 <Dmmmz 
{§^&tf iiufaig 2 ©K{i{f ^cDffi^^n^nx(i), y (i) 

tU x(0#fcH5ra^T**5*£K:cft*, fe5^*§ 
fct tLT, 

y(i) + (x(i-t)-y(i-t)} 

Tit6n«*|jEfi^-e«ft-r*j:fc*w«fct*^i»Ni 

ISfio 10 

iWWB^o 9 &>% 1 ©RflM3#, ^ 2 <Dwmm* 
^*vmijru ffiico^j i ic*s«-5fl!Oi 1 ©whs 

ft ^tSt/MfEIg 2 ©BMWg^offifc^tt* ftx(i\ y(i) 
*t tbT, 

y(i)+{x(i+t)-y(i+t)} 

®mm<D *>%frt>m\ wmm^ m z <Dwmm* 

imikif mzm 2 ©swings ©^^n^nxox yd) 
x(i)3^^R6<i#T'*s*&fccn*. ssb^m 

*t t LT, 

y(i)+{x(i-t)+x(i+t)-y(i-t)-y(i+t)}/2 

vmm%<Do *>frt>m 1 <ommm^ m 2 ©»4wi#* 30 
znznmRL. immm 1 tfett *me» 1 ©«« 
fs^stf tuiem 2 ©i?MWs#o«**n€nx(i), y (i) 

&t tLT, 

y(i) * {x(i-t)+x(i+t)}/{y(i-t)+y(i+t)} 

fit e. n^iEimnmm- set t 1 %x.mn 

[»*»5] «»©w««^#a*i<**u Mis^ta© 
wh*®#0 a ^ 6» 1 ©»tm^ » 2 am.mm* 
ttiznmtRu &m<omm \ iasifzm&wi 1 omm 40 

wibib 2 ovmimvmzztiztixd), y (o 
tu x(otvmm%v&&m£K.* hmmmztt 

l/T, 

y(i)*{x(i-t)+x(i+t)}/{y(i-t)+y(i+t)} 
T^snaS l ©MH§^£, 

{x(i-t)+x(i+t)} /2 
T*^$nsm 2 ©filEfl^© 9 ^-££aiR LT b5I2^ 
HSft^xG) tB$rTS e tZfflUt* S^MffigBo 

6 ] \mcomi i fcfett*wiB* 1 otmm 



8 4 7 8 3 

2 

U x(i)tf^P(HI^T*fcSJ§£fC, 
{x(i-t)+x(i+t)} / <y(i-t) + y(i+t)> 

T*7*-£tizm.t>\ ^ibmmLtcfflmvt on 

l^fC{Jii^El&2©ffiIEm^£*§iE€*it LTSSW 

set t -r s m#m 5 tB«©xnMiEgs 0 

OfcftS 7 ] ffi*<DB$&J i K *s 5 tuSEIS 1 ©tt«M 
^StfMIBIg 2 ©W»®#©it**n€nx(i), y(i) t 
U x(i)#ftP6{I*fT*&S 
{y(i-t) + y(i+t)} /2 

tttKdES l ©1fHI#£, H«V««fc 

itulEJf? 2 ©*§IE{B^£ffiIE{S# t LTllRt S C t 

tt 1 1 s if *s 5 1 m<D%ffiffiw.mWc 
[H*«8] aa©i««Mi^^A*?n» suiE«a© 
»«ms#© ^A^i ©^{i^, m 2 (ommmt 
^n^na^t, ffjg©«rsu i {c*3(tst5K^ 1 ©Wft 
fg^st>'HuiB^ 2 ©iftam^ca^^n^nxci), y(o 

a *y(i) * (x(i-t) +x(i+t)}/ <y(i-t)+y(i+t)} + /S * 
{x(i-t)+x(i+t)} /2 

[ts*«9] \im.<om\ i (cfettsttES 1 ©*^« 
^Rt/miiam 2 ©ew»m#©«**n€nx(i), y(i) t 
L, x(i)*W{g^-efes^(c. 

M= <x(i-t)+x(i+t)} / {y(i-t) + y(i+t)} 

T'^^nsM©«^, ^tbm^LfcNmcommv k (k 

= K 2 • • • N, N> K VKV2< • • • <VN) 

(VN-Vn) / (VN-V1) „ (Vn-Vl) / (VN- 
VI) 

[ts*« 1 0 ] nmomm i \z&n%mm 1 ©w» 
{mjmm^zvmmmvmtkzn^ftxii), y a) 

tU x(i)ft^B6fll^-pi&5«^fc, 
M= <x(i-t)+x(i+t)} / <y(i-t) + y(i+t)} 
•e^* n* M ©fflS^i&SftS LfcVL<VHfcS2 0©H 
«VU VHtJt^LT, M<VL©tta=l, |S = 
0, VL<M<VH©t#a= (VH-M) / (VH-V 
L) % j3= (M-VL) / (VH-VL) , M>VH©tt 

a = o, /?= 1 frset^mfrsis*3R8iE«© 
[fijR* 1 1 ] \m.(omm i tcfeits<wsBs 1 ©b*® 

t U x(i)*^«<g^'P*«*&fJ:» 

B= (y(i-t) + y(i+t)} /2 

T'^ $ ns B ©tt*^ *H3£ t V L< V H& * 2 OOH 



(3) 

3 

ffitVU VMttmLX, B<VL©i:ta = 0, p = 
U VL<B<VH©£:ta = (B-VL) / (VH-V 

L) , 0 = (VH-B) / (VH-VL) , B>VH©tt 
a=U P = 0tt%£t*¥f®Lt?Z>m#m8mm<D 

adieus, 

imxm l 2 ] MiEJf &©&&M*f £tV s>*;Hc« 
ftLfc-r-f ->**/M§^fcA;*jU HufEBtlSilS t *C<Dt 

mi. 2, 3, 4. 5X&8tBiit©AIMEiiBo 
[fi^a 1 3 ] huSBxV v^;l/{S#©tl - \y hfi£ 1 If 10 

siiEm^^-r^ct^^i-rsfSAR^i 2tB«© 

mmk 1 4] Buism i ©bwim©> i 
t *5tt s fs^fgx ( i ) ifKm\mx>$> § ^^tc , mib^s 
<D&mm<Do -zfrzmmm 1 ©B^ft *§j-;w©ffiic© 
b^h^jUru ^©Bfgij i icmzimmzziot 

{x(i-t)-z(i-t)} 

©*§*H«tf g/Nc & 3 Hut B^Wf £ituSBIi! 2 ©B^ff 20 
^-fSC ££#11^1-3 1**91 K 2, 3, 4, 5X 

imxm 1 5 ] Mtam 1 o»m» m^t©, &m.<Dm\ \ 

©BfcflMI^OSSfrfc, ffifBfg l ©^^^©ffiK 

©nwi{§#£2HKU ^cd^ij i tci3^ae^ffl%z(i) 

(x(i+t)-z(i+t)} 

n£?zz£*m®£?zm#m\. 2, 3, 4, sx 30 

(i8IB«©AMESS 0 

1 6 ] mmm 1 <D®.mm<D. m,<om\ \ 
mm % wmm (i) &wm %> m&c ^ mmm 
©bm§«^© mibus 1 ©nMMrewfloffii 

0«M»«#*aiRL, ^©Bf£iJ i fc*5ttSfcW&z(i) 

{x(i-t)+ x (i+t)-z(i-t)-z(i+t)} 

#fc*SCi:*1$«i:*SBIW&HK 2, 3, 4, 5X 
&8lB«©AIMlEgHo 40 

[■ww 17] *a©Hfl*«*?fc, cn5*»© 

Hft*«3R?0#lil*«#%A*fi#fct*SI*« 1 IB 
il©AIMIE2£Bt*{I;i> ffifBttHII t £itufSll<*}§ 
f0!ll?©Hj£{§^©ffli^Wcl?L< tZCtZWmt 

^©AlTOIEgB ttGttMB t *jtuIBBf«i 

««?©tti*fi#©iii3RajHfc* t < 5 c mm t 
tzmwffimmwo 50 
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o»#« 1 9 ] m&omfcmmm? t. e n e> *gtx-© 

0fW«MR?0&Hi;ft«**Artfi5fc **»#^ 3 IB 
ttOKBBtt jESB HufBSfP^(s t %tufa@ftH 

@ftii#«?cD§tii*ff AMm £?%> m&m 5 ib 
mvKmmxmmtzmz., msmmt^ttmmim 

Hft»«*?©*Hl^e^* A*fi^ i: f SWfcJ&S 8 IB 
^?©m^ffi^©B^SBfc^ t < i: 3 c i:*«f»fc 

ttZm&mi 7 , 18, 19, 2 0, 2 1X(i2 28B 

[is*« 2 4 ] tuiaxv ;bfs^© e y h i tr 

hW±/J^< LTf#e>ft37-Vv^;Wi^£StcffiiB 

ffim{i^**^i- set *«pa t z tmm 2 3 sbk© 

[000 1] 
[0 0 0 2] 

c«e*©a«] vtr> mf^^, x^-v^, ^ 

-^5aa^HM5.^©ji@T«LfcAPfS (17-) fflt 
^ 1 jjST?fed*tiT^* fc» BfU^F L < ^{bT S^ 

[0 0 0 3] Itf/VXiLT, 

"fT'tCCD (Charge Coupled Device) SIS^ 

^■cwt, *k tccdj t^^) A^a*,j£<ffli/^n 
#Af£c c Dzmmm^t Lrm^m^icitx^miE 



5 

C0004] uMoixWiffiiEmmtLz, warns s- 

6 8 3 7 8^&«fcfflg*£tlT^S l fc<B;W&3o &C C 
DOfcKKfcfcttfcLfctfiT^B^tt^tl^ftOC CDC 

[000 5] 029 fCfe^T 7 0 (ifcJ&HilESBOArt 
JSPPPC C DH>W;frfl| ^*/Wcg&LfcfV V 

8Hfc OyVv^/Wt) ft^ft>tlfcfeOT»**o 7 2, 7 
3 tt D 7 l> -y 77 D >y 7T* 1 HJREftJS LfcJBIB#®3! 
5i£tT9o 7 4{ijtam§T ; &£>o 7 5ti->7hU->"Z^ 
TAftfS^S: 1 tT-y h*>7 h LT 1 /2{gLfcfi£tfcft 

[000 6] 8 2«A*«IH?lft^A*Snfci® 

i Hx*jn#ffii ufcm*t fcma-r 8 3 » 

StHrtig?, 7 6tttB^4B? 8 2S.D*tii^4S?8 

[0 0 0 7] 7 8{±*J»®#C£tH#f S*J»|3| 

SSf&D, ny/^U— $r— (CMP) 1 9*S*.Tl^ 
3o 8 1 tittJETS C C D©KI«iiii*0{ftB£3EfiLfc 

rom, 1 4ttccD©BincjesBa^;i/x**<a"rs 

*-T3>^x*U— ^— (T.G.) "PSfe*. 
[0 0 0 8] \*±.<D&?\cM&Zntc®M<D!KW&JE& 

tzr<< i?$Mm* 1 BJR#£ttiI5iS"efc«*f 
4S?8 2{Cttl^^n§o ffi^jJS? 8 3K{4«HEt 

— £ i: LT> HtfjiSH?8 Zfr&tftfjSftSfi^r-*© 

[0009] #fc, swmusoijmco^r^-rso 

£^ 5 >^7x* 4fr6>H\ Il&l±i7J«?8 

2tcA*5nri^ffi#OHJ*iiii«fPOlfi[Bat« (h, 
v) tfrFl/aflW&LTay/tU-*-! 9£X2jt£ 
ft£ 0 rny^U- £-1 9©ffl*OA*iiS7Ettv »IE 
"r^t^Hix-^OfflBffiS (x> y) tf, »7KU 
7.{g^£LTR0M8 mp6R#lH*tlTA**tl*o 
C<DSSJH, HJfl^8 2Kfcffir-*aWifc££®# 
l/^;H;45SI»ff C ^3 1 9^e 

[0 0 10] a^«?8 2073 

OflNWffiMRStU Wi^C*VW U^I/OJg^O* 

LT, ROM8 1fr6tt, fcSfcWr-*0liiE#^7 
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•T £ <T K ^cDy^RSx- # (0^RS7 K U*«*f tfn y t \ 

[001 1 ] 

«03O (a) fc^-r=k^(CiEL<MlE$n^^ iSS 
ST'fe§iI^-(i:E3 0 (b) tc^.fcdfcfcfifix-^tf 
JEL <fc§T££ftl}\ COMlEKiSAWXfcftoTiilK 

jits 0 , c n*v a > * * 5 coffin 7. h vat w 

[0 0 12] *58Wfi±SBO«fe3fta£*olfflHjS*»tt 
ttJt«W'hS*@IS««^±IB© J: 3 &AIME3£B£ 

» «*b*«#*s c .t^swt-r^o 

[0 0 13] 

*«WfcJ:5XI««iiESII«WTO«J:-5ft«<«*fll 
30 X.Ti/^c 

[0 0 1 4] Jg 1 

2£D»itm^^en ; en)iiRL, ffKoi^sj i tcfcit^ 
mmm 1 ©wh»« ^sa^fB^ 2 (Dfmm^vmzzti 

^nx(i), y(i)kU x(i)*^»®#T-*«*^ECn 
*x *S^fHWI* t i: LT> 

y(i)+{x(i-t)-y(i-t)} feSlHi y(l)+ <x(i+t)-y 
(i+t)} 

40 [001 5] mzvmmt. mmvtmmmtxtits 
Bui2ig^©wffft^o^^e)^io^f^ m 

^nx(i), y(0fcu x(0tfXM<mv$>z®&ic cn 

y(i) + {x(i-t)+x(i+t)-y(l-t)-y(i+t)}/2 

[0 0 16] m3C0«l^{i, «3ROlW»f8#^A*S 
ft, BuK^©B*ftfi#©d^*^mi<D^ffi#, ^ 

•so 2 (Dwmm^zznznmm u tm<om\ \ (c*3tt§ 



7 

y(i)*{x(i-t) + x(i+t))/{y(i-t)+y(i+t)} 

ftz>miEm^?wm zzt ^m. t-?z 0 

[0 0 17] $4 0WJ, ti®VDimmmfi*.l3f£ 
ft, t<«E^Oift«M#0 9^^6.»lOi!M»fi^ sg 
2 ©WflMg^fc^ft^ftjfflK U ffit<DBS2<l i fcfe^S 

€ftx(i), y(i)tU x(i)^BHg#^ifeS*^fc, 10 
3H#|IBII& t £ LT, 

y(i)*{x(i-t)+x(i+t)}/{y(i-t)+y(i+t)} 

{x(i-t) + x(i+t)J /2 
T?*SftS£ 2 ©MlEfi^© 5 -£-7?£iii#? LTmffBA 
»fi*x(i)i:«JW-*ci:*W«fc-r*. 

[0018] mscDmmt, «ro«mmh»««a*« 
ft, iinemoQM^o^^&sioiftflHi^ a? 

iiufBJg 1 OftflM^RtfttKSI! 2 ©W^M^Offl^^n 20 
T, 

a *y(i)* (x(i-t)+x(i+t)}/{y(i-t)+y(i+t)} + 0 * 
{x(i-t)+x(i+t)r/2 

[0 0 19] ±m<D&mmc$3^T&%L<&, tV$> 
[0 0 2 0] £fc, *56WfcJ:SB#»fiftaEfiliJ^TO 

mmwi2<DAMm<Dmz ; tft?ftx(o, y(o t u 

x(i)*i«*:«H*t»lSLfc*IBH««9T'**»*fc c 
ft£, &£$R!Mi£ 1 1 lt > 

y(i)+{x(i-t)-y(i-t)} &5Wi y(i)+ ix(i+t)-y 40 
(i+t)} 

T*?# 6 ft SJflEfcJt THftT S C i: t-T 5. 
[0 0 2 1] »2©«<Sfi, ^oiatttttt&?£fl3 

CftS«»©@«:»«Jl6?©#lB*fi^05^^& 
*10X*fi^. ^©A^B^^ft^ftilftlU i 
#BOH*KWlSLfcfi<iIS« l ©A*flMtRtfffiIBSi 2 
©A^ft^fil^ft^ftxG), y(i)tU x(D#fcR8 
HJRfcfcfJS Lfc^RIM^M^-ea&S^fc C ft£, &3 

y(i)+{x(i-t)+x(i+t)-y(i-t)-y(i+t)}/2 50 
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[0022] m3ommt. mm.v>mvmm&*m 

gioxAfif, m2<oxtimmt : £ti s enmiRu \ 
mmowmic-Mf&Lrzmmm 1 (oxiim^'msmm^z 

©A7Jf§©«%^nfnx(i) > y(i)i:U x(i)#fcH& 
iSIR»cWiSbfc^l«iBJR«^T»ife*«^Kcft%, h% 

mmm* t t lt, 

y(i) * {x(i-t)+x(i+t)}/{y(i-t)+y(i+t)} 

[0023] mAcommt. mmcomwmmm^m 
cfte,aaoH»««3it?©*tB*©^©5-&^& 

IS2©A^I#**ft*ftl!«RU i 
©A^fl^OfS^^ft^ftxCi), y(i)i:U xGWAPfi 

y(i)*{x(i-t)+x(i+t)}/{y(i-t)+y(i+t)} 
T'TTsZftzm 1 ©tflEfS^i:, 
(x(i-t)+x(i+t)} /2 

[0024] m5<ommt. mmomwmmm^m 

cft5«S©Htt»«*?©&ffl*M*f©3^& 
'SlOAAgt. ^2<DA^{f^^ft^ftS^U i 

#a©H3RfcmufeijSBS i <DKMmmsm^2 

©A;Wi^©{it£^ft^ftx(i), y(i)tU x(i)#KR& 

+ 0 = l ftSH»i:U fcSftlffl** t LT, 

a *y(i)* <x(i-t)+x(i+t)}/{y(i-t)+y(i+t)} + /3 * 

{x (i-t)+ x (i+t)} /2 

•p^*ftS«IEM#-pffl8B^B(5H*«#*ll»-r* c «h 

[0025] ±m<D&mma8^Tiff£L<^ w.m.co 

1 tr>y hJ^/hS< LT#6ft5r^*;MS#*3Slc 
[0 0 2 6] 

mmmrn d mi ttmmnm 1 {c^sxp<iMiESg© 

«lS%^-rH-pfe?), la, lb, lcfi^ft^ft, 
#^A*«ft«A*«S?, 2(i^!%x-^^iIE-r^fc 
IBx^ v-^/l/A^ft^^O^RIx-^^ffiiEx-^T'g 

iftuui^-rsa^oe^HBS, 1 2immic ! &m%m 

'®m%*±f$.?Zm®®&. 15a, 15b, 15c fi 
^ft^'ftffilE^OR, G, B^ffi^UB^$ft-5ttl*ffi 



(6) 
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y*Jl (tCF, rjfiEffl^ £>A;Wi 
[00 2 7102 fiWUIUSS 1 2 ©MHTg 0 , MIS 

aps^+ y*i\<RTsmTEmi-\ y^jittztiznmm? 
KU<Dxmwi\&^w?h\t>zft%>i-\ y^Mm-zh 10 

i, 0 llT\ f-vy^jism^cit, 3 y*>i 

R, G, Bfci;t;^|5fSf : -^te|L©4t*c^ESij-etti 

So 



[0 0 2 8] 
[II] 



C (2tSh) 


J fc — K 


0 0 


*iiE# L 




0 1 






1 0 






1 1 







20 



[0 0 2 9] »@SSl 2^«t§f + >*;l/X>3 30 

tj*«u zoi-vyzfrm^zznztimtitz®® 

[0 0 3 0] 



[12] 





tb*K2 h) 


K 


L 


J 


0 0 


0 0 


0 0 , 


0 1 (8) 


1 0(G) 


1 1 (B) 


1 0 (C) 


1 1 (B) 


0 1 (8) 


1 1 (B) 


0 1 (8) 


1 0 (G) 



40 



[00 3 1] |II3fC^cfc^CK#G^+:y^UT*&3 'SO 



Wm¥9-2 8 4 7 8 3 
10 

f+^Mxyn-^- i 7KiifffEf-*'>*>MH§Ctf 

[0 0 3 2] 0 1 ©ffi!Effi^^lHlfS2{CO^T 

HJWrSo Hl^ 3 a, 3 b, 3 ctiA^r-f 

*;w»)e*ia»T«»)x *o*iaa:ia5K^tiTv> 

So B5C^T2 1, 2 2ii-tU^^-T?J6«3x ^ + 

[0 0 3 3] IllCfcl^ 5{iffi*fSi, S,<DM#{g 
^Dj = Si-Sj*»tti-rsiP»S8, 8tif-+>*;Hg 
*§ch2fC«^5v>T, R, G, B#A*M^©3^^6. 1 
OfcajRUTHttrTS-fe 9(iidPaEfgT-feSo 

[0 0 3 4] 0 6titt;fcttD§*@K©*$eiTS&;5o 
2 4 a, 2 4 b, 2 4 c ItZtl? nR, G, B#f-+y 
*/WcflfSL;rc-fel'*2-T'&5o S-kUt 
ti^txR, G, B<D&A£{§^£:, *IHHt£/Slsl!& 2 
T*£/£ $ nfcfflEr - £ D c A^A^J $ ft, frMf ^chl 

tca-^vr, zco^irtifr&znztimiRZ fts «t 5 #i 

jfrgtrCVS. 2 5(±7yh*y-h, 2 6&^>A-£ 
-T* <3 , f-v y*/M3# chn?Jg£Sft;fc-fe 

[0 0 3 5] Ut±©«fc5E«|j««tifc*«WO^BffliE 
Sftfc, &£ffilc<Di$2iJ£ U c©fc£A;fci8fiPi a, 

i b, i c icA^ftsfV -y^^mmn^^n^n 

R(i), G(i), B(i)^-TSo 4-, H4K^f «fc5K, 
M#r-*R(i), G(i), B.0)Od^4J(0*^fi6r 

[0 0 3 6] $-f, B#gIJC 1 - 1 )fc*»t*limco^T 

mmt^c WM?*>a*.@8i ic, a«^i a , i 

b, 1 c£ftLTWfftf8*t-r-*R(i-l), G(i- 

l), B'(i-l)*«A**n-*. iff-^R(i- 

l), G(i-i), B(i-l)tc{iAPir-^{i#tn*^© 

T*> 9 L +^;Wg^chiaiiiE%L^^Ct^c ) -ti:So 
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-fr6f±, fl*fT-#R(i-lX G(i-l), B(i-l)tf* 

[0 0 3 7] RfgiJ i £:fettSilftMCO^T&7n 

•y^SfC|jiB^-r^ 0 a, lb, 1 c(C(£, * 

ft, G(i)#K«T-*-efc5ft^ MtPBttl 2K 
«, flffifr 5. f- \ y^lim C i: LT G £Df-+ y*;HI 

coo38] frjgam-sf 1 2 f-t y^Mm c r*jg 10 

fe-gftfc G of-v >*;Wg*f fc^-v y*;Wi^chi L 

(a 2 ©) JH»JicaoT R v>9\ y^Mmifi-^ y% 
;Wg^ch2fcLTtti*iSft5o 
[0 0 3 9] #ttCfflIE{I^£$l3g&2©i&mco^Ti8 

r-*R(i-l), G(i-l), B(i-l)^jn, HUlHf- 
+ V*;Wi*fchl, ch2KftoT«*f S«, Sj^LT^n 

^nG(i-i), R(i-i)^m*sn-5o ^©fcad, Anw§§ 

5T*fi, M^Mf^D, tUG(i-l)-R(i-l) tftfirtS 20 
ftS„ -trU^^8Tii^^y^;Wi^ch2(ca-^ 

#3 can T-^*ns«#G 'w^^n, *i> 

[0 0 4 0] 
[Si] 

G' (i) = R (i) + A V = R <i)+ G (i-D- R Ci-D 

[0 0 4 1] il©ffiIEr-2Dc{iM#T f -#R(iX G 
(i), B(i)fcttfi:a*«t)SA@Kl l£A*?ft5. 30 

5 0 Bu^Lfci^c^y^/Wi^chitLTG©^ 

ftt>tl. thtllQ? 1 5 a, 15 b, 15 cfcti^n^'n 

R0), g '(D, B(i)^?n^ -r&t>%, 

r-*G(i)tf5£ (Si) T^-rttiET-^fcBlftSn 

[0042] ±momtt®m-e&G? j ry*>i<DXM7 :! 

3-^-1 7©8tB"Jfct£lf\ RCO^KHIt*-*?** 40 
»£KttB^+ Sfc, B(i)#fcH8x-*t? 

ttT-li, tti^D^^HISSl HcA^^n^R, G, B 

m<om^tmK>^nx^^y^)V<o^M^-^m 

[004 3] 04O<k^fc, A*«n«iW»fll^3b^3g 
fe*3Wi*ttfciff^fe%feO*£fc(4R, G, B#^ 
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^■^y^m<omm^^)Komitfim(omi \ <Dft®x* 
$<Dmti2>mm i own-eft* < sftr 

[0 0 4 4] ^fc, MjEfi^£j£Sett^ (»2) ~C 

Tats tiz mntt£.i&? s «t o m& l fcjs^-e & 

[0 0 4-5] 
[S2] 

G'(i) = R(i)+iV = R(i) + G (i+D- R(i+1) 

[0046] mmmm2) %mbm i £*><^t, 

(Dm^ U^Jltf ^^-t (i, f-f y^;Hyn- 

j: 3 tc r + yz-iicommf o g , b f-v y^iwrn 

tt, R^+^;l/T*(i*< Bf-+y^;l/CD€^fflv^T 
ffi2tco^TWT^-T5 0 *HSfiflr>«||t?l4, «IA«r 

Gf-vy^uo^Rix— ^twu R, B©f-+y^;b 

[0047] 08t±c©Hi6fi^«i2©sifiKiar*fet), 0 
1 (ommmm 1 t^^fiEs^ttiBicswtuTv^ 

So Hfcfc^T, MiEft^4^[Hliig 2 7 tMfflmft 2 9 

[0 0 4 8] $-T, 1fiEfi^«t«@K2 7<D^fCO^ 

1 OfC^tO^fiSt^-To 0 1 OT'2 1 , 2 2, 2 3ti-b 
U^^-T'SO, ^-tU^^tCR, G, B30©S^ 
A^^tlSo #-feU^^tt, f-+>*/Mt*Ai , chl, 

L, fi^-Sj, s«, SihLTtB^-TSo ch,, 

chi im^tz* 9 ^ri^+ y%)mn<D z -d<di- 

ttJSTSo 08©5, 6tt*S (S3) r-^^nsM^ 
fi^Dj, Diftftjjl-rsiiilHgT?**. 

[00 4 9] 
[S3] 

D j = S k - S i 
Di.-Ss-S L 

[0 0 5 0] $fc, 7«-fel^*-T*fe9, MtPM^C 



(8) 
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-£3 0Rtffel^*-3 l*Wfl?tlfc»i5:oT 

it. znztii-vy^Mmch,, chitLxmtitrL 

uyj\\s-$z otciiinPt§5, 6^e>MiHM^i 
^«-ri>3fWfi#CD M±S7^ftSo -t&toi3, id, 

|<|Dl |<9*§£fCteJ ffl£|§£-tSO#, |Dj| 10 

> I Dt 1 0«*K ti L 1 iJ^Jg^-T 5 1 MfffiH? C d 
LTtH^ftSo -feU**-3 1 tctiiHufSMWg^CD 
tf-bU*hM*f£LTA2i£ft, Co = o©»fcfc«:f- 
+ y^;Mf^ch, , C. = l ©*&fcli*-+>*;Hi# 
ck i!)l«?n, ^+ >*;WI*§ch2£ LTttl^^nSo 
[0 0 5 1] c©«t5tc«fi8?nfc*HSIiJglifi:oi/^T 

a 7 , h 8 *ffl^T»f^*stwr So mmnm i 

£|sltg, B#S>J i tC0 7(C^-rfi^x-^R(i), G(i), 
B(iWA«f la> lb, lc*^AA?n, G(i) 
tffcH&r-^TfcofcfcfSo 20 
[0 0 5 2] $1% B^Ki -DT'ii, 0 8CDA^S? 
la, lb, 1 cfcA^ftSfg^RCi-l), G(i-l), 
B(i-l){C(i^R§T-^^$n*V>OT*, 1 
fcPISI. tittj#»)§*.la|&l 1©U1^4S?1 5 a, 1 5 
b, 1 5 ctai^ft^ftii^RG-l), G(i-l), B(i- 
l)#*<Z)i:£tttfj£ftS 0 

[0053] ^(c mm i fettsi&fftov^TSiwr 

So f$5>J i KA**? la, lb, 1 c tc&^ft^ftii 
#R(i), G(i), B(i)tfA?j£ftSo iKDtt, G(i) 

>^Wf^chj, chl, chitLT^tVfftR, G, B(C 

/H»9**.BR2 8K«, 3O0fS^R(i-l), G(i- 
1), B(i-l)tfA*j£ft> f-+>*;Hg^chi, chl, clu 

t^Dfi^Sj, s«, Si^LT^-n^n, rod, g 

(i-l), BO-DtfttirtSnSo fi^T, AP»g§5, 6T* 
ttH^t^D, , Dl LT Wfft {G (i-D- R (i- 
1)>, {G(i-l)-B(i-l)}tf£j«£ft. CtlZlt-tU? 

9~ 7 Rmm\si3& 2 9 tc A^ftSo 2 9 t* 40 

ft, &A73{i^tfl2 7<OJ;?&i§£\ |G(i-l)-R(i- 
l)|>|G(i-l)-B(i-l)|£&t>, WWB#Ci= ltf-fe 
U**-7£A2jSft«o ■feU^^-7T?ttCO«d»fi 
^C.C»^TSIiHl#Di=G(i-l)-B(i-l)3Va 
iR, ttrtSft*Qj«89fCA2j£ft*. -T&to^, Bf-V 
y*/Wffl!Effl^+>*;l'tLT^$ftfc«:i:Kft 

0, ®mm&2 9frtbitcti*m7£t%?i>y%Mm 

ch2tf-feU* 8 K AftSftT, fi^ B (i)#jl»?£ft 
So C 5 LTitaWS 9 t?li#5S: (»4) T*^£ftSf§*f *S& 
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G '(i)tf±]#Stu Cftfc^'JyTlalBl OfciiLT 
?#5ftS<I*ftf*iIE-r-2Dct&So 

[00 5 4] 

[&4] 

G'(i)sB(i) + fiV=B(i)tC(H)-B(i-l) 

[0055] 1 1 r*ti^»fli 1 tm 

t£, fcKx-*G(i)tfj£ (»4) -e^ftSffiiEx- 
^DdcS^^ftTttJ^J^ftSo R, B<Dfe^ 

> *;Mc ^Pir- * # $ ft S*tet> P^KcMlE #fr to 

ftSo 

[0 0 5 6] J-X_hOJ;^(c. #*j5fU£tgfc:«fcftfcr, fcHS 

ifiTfi, #J;U£01 lCGf+^l/tBf+V^I/O 
ff#(DJ;9(C, Bf£U(i -l)EfcttSg#AVi-l£RJ 
£"Ji fc*»*fg»A Vi 34/**- 

yfc^SftSo cctd*/^— vfcfe^TNfSiJiKfe 
^ S G f- *t y*)l(Dm^ G (i) *^R5r f - * -efe s « 
£\ S (»4) ?1#6ftSffiiEr-^ti {B(i) + AVi 

-1} tftt), nmtim&irc$>o£%iz e ^cr% c 

3 7-$.S 0 *^S6^SlT*ti^RBr-^0|«0>WOfi# 
x-^f£^^^S©T(±^<, ^RSr-^OPiRtffi 

[0 0 5 7] m 1 2 tt*£«5fl&H©flWtB-efc*o *H 

MBMT-im±)mwz.®s&. mmmmmimm2t 

I^Dfe©T*«^ftSo fcfcU dCT-^+^l/M 
#C(i, Hio^ffif-^J; D 1 1 f-^l©iff- 
^A^A*«^ 1 a, lb, 1 cttA*^ftSi:#tc, * 

stot-rso 3 2&*%mm<offiiEms$%.fmi&T> 

$><o. *»^2flDffiIEM#4figlHlSSi oi:Hi:«liSS 

JRtCtt^— ©##5rffll^TV^S 0 0T3 3a, 3 3 b, 
3 3c!iAMf la, lb, 1 c frhXIrSftTc R, 

g, Boft^fc^fLT i T-tftcom&zftowmm? 

T\ H £ Tit D 7 U 7 77 P ^ 7T-*fy<;$ ft S 0 CftP. 
32*^3 3 a, 3 3 b, 3. 3 c ©tB^^ti^ft^ft 

3 4 a, 3 4 b, 3 4 c «±ISj1E^? 3 3 a , 3 3 
b, 3 3 cO^ffi^ffi^C^LTSfC 1 T-jtfttDWm 

zfi o mmm^T v>7v«;77u v •fvm&sti&o 3 

5 a, 3 5 b, 3 5 c teA^aSi? 1 a , lb, lc^6 

A**ftfcR, g, B<Dimt±.mmmm?3 4 a, 3 

4 b, 3 4 cOtt^fi^fc^ftJfftiwWLTttft-f S*P 
»g§, 3 6 a, 3 6 b, 3 6 c ti If «y h i>7 hie «fc 0 A 

*«n*fli^<Dfii% i /2 \n LTthtit zmmm^-ete 
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£ 0 Cft&iIgJR?3 3 a, 3 4 a, JmJlgg3 5 a, i| 
6 a ttRf +^;Hc»j5Lft¥^(SMJBB 
3 7 a£, $fc, 8^X73 3 b, 3 4 b, imlH33 5 
b, *«*?3 6 b&G^+>*;Wc#£Lfc¥i3ffi3¥ 
mis]S§3 7 b£, Sfc, aSlg?3 3 c, 3 4 c, fto£ 
S§3 5 c, iiSSR? 3 6 cttB^+^/l/fcttJSbfc 3 ! 1 

^<BwmiHiK3 7 zftZftffif&L. cn^o^ 

So CC T\ iiSJR? 33a, 33b, 33c fi^tf 

[oo5 8] z<D£oicmj$,'£ftrcmMftm3(Dmmc 
rmmtZo mi a i - 1 ) ictit*sftfl&£tt£s 

[0 0 5 9] tTF, «PSiJ i fCfettSftttfcO^TSffllJ-f 
S 0 a, lb, 1 cCftlfntcfi^R 

(i), G(i), B(i)^?n, ffl*«I»)»*BBl 1 
Kf±f§#R(i-l), G(i-l), B(i-l)tfAASn5. BU 

*ICli:00T'&SfrP>, -ft^R(i-l), G(i-l), B(i-l) 

^n^rn^os sm^f?^^. hiss i i*^m^*n 

So 

[0 0 6 0] ^{C, B$giJ( i + 1 )tCfe»JSi|f^fCO^T 

WWrSo B#^J( i + 1 la, lb, 1 c 

<DZtL?i\iCim R(i+1), G(i+1), B(i+l)tfArt£ 

D i.— G «»- B av 

= 1/2*{G(H1) + G( 



(9) WffiW- 9-284783 
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*n, a*«DSABKl lRlffeU**-8K:fci:©#R 
(i), G(i), BtDtfWjSfll. ¥i£lffigtti0gS3 7 
a, 3 7 b, 3 7 c Ttt^tt^nS (IS 5) Tvt^^ 

tb^i^-R»v , Gav , B« tfgffi^n, cne>Ji?-+> 

[00 6 1] 
[&5] 

R», = 1/2*{R (ifl)+ R(i-D) 
G 4V = l/2*{G(Hl)+G(i-l)» 
10 B AV = 1/2* {B(i+1) + B(i-l)) 

[0 0 6 2] $iJPlelSS2 9T*{i, fuiSL/iJc^E 
m\i i + 1 )fc*^T, y^im^Ct LT^RSx 

So c©*6£, MSE©^2©^iJEfi£oT^+^;Hg 
*fchi, chl, chi t LT^tl^'tlR, G, BCfty* 

;Wi#^ai^$nSo utf, nss^fiS2(D^jnc*3tt 

SnS c CCT\ 01 lj^6fcj6i»*J:^C3»!S (ft 6) 
20 tff&QiL-Do 
[0 0 6 3] 

D|.- G A v - B av < D j - GaV-Rav 

[0 0 6 4] ^<Dfci6, fflW@&2 9fr5fi*iJfHM3#C 
D£LTLil£|g£-r 5 ltftti;tj3tu -feb**-7fr 
5(i (a 7) T'^fM5Mi*f#aj*j£*iSo 

[00 6 5] 

[»7] 



i-1)} -l/2*{BCitl)+ B(i-l)} 



[0 0 6 6] £fc, •teU**-8Ttt?-f >*;HPtch « [0 0 6 7] 

(a 8) T-^-rm^G ' (i)tf4«*n5. * 

G'(i)=B(i)+AV=B(i) + G 4 v— Bav 

= B (i) + 1/2* (G (i+l) + G — 1/2* { B (itl) + B (i-l» 



[0 0 6 8] UT^U-y ^lalffil OfrfctilE-r-* 

mztmmmzz*), xmr-fcaw cm) x* 

HE, a (ft 4) fcS (a 8) fcfcJt 
^Tfc>frS<fc-5fc, M#fi*f A V<DS/Nfi (ft8) <D 
«S-5#3 d B|bJ±LT*59, *SUS«S6K«fcnfcr» «uE 
r- * © S / N fc R^ffC ff t»nr 1/ * S o 
[0 0 6 9] £43, *IIS(S^SIfC«tn{f^»fi| 1 , 2 
T*yi^7c04, 07<D£9&igg|&<D/^-y(C;ttLT 



(^«BB884) Ell 3(^ti5t, (fcfcU ft 

[0 0 7 0] 0 1 4tt*^SBgffiO«!l«Hl»*»). CtD 
H*fflt^TWT*0«l**BiW"rS 0 04"T"0 1 Rxsm 
1 2 fcn-©«|«BJ|6CttBi:»#*f*tTV>* 0 3 8 

4fi!ctH]ffi3 8(ct5^T, 4&0 5©^+y*;l/#J9li*. 
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#7&3o 3 9(iROMT*«^$n/ciJ!3»lHlSST% * 
A-y^;l/^)0^^lHlSS4(D2OCDaJtlfi^S 1 , S 2 #A 
tlZtlZt (S,, S 2 ) (D7FI^X(cIEi5$nfCs s 

(S9) T^?n§MoM%^mtai^-r§o 

[007 1] 
[S9] 

M=S,/S 2 

[0 0 7 2] 4 0fiilcDfiJDS:is]SS3 9tDtH^Mi:-tr^ 10 

tc$ijiPis]sg4 1 ©«^fcoi>TH 1 5^ffl^r^-r 

S 0 0cfc(3fcA^J:3{^ HSfiff^3 tt*3^THl 2© 
ffiE{§^£j&IIIS& 3 2 <DM®mmX'3b o fc5^ >*/M# 
0H;t[I]Sg2 8, APgg§5, 6 A^EI 9 CD^JSHIUSS 2 9 tc 

s,, s L %atc*nSg§5, 6 nfeH^Ht 20 

LTchU ch2©*tB^-ri. 0 

[0 0 7 3] co* 5K#|jSsnfc*^JgJg8goi!if^K: 
4£ffl^TW~FWr3o A^fS^«01 3 

[0 0 7 4] B$£iJ i fcfetJSi!iff(4«JiSO*SSm!fi3 4: * 
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♦ rau-p, m^»«o©*@isi i*6«:ffli^R(i-ix g 

(i-lX BO-D^JtiS, *C, BJ*Ki + l)fc* 
ttSKlflsfcO^TIJWrr*. ArtfflfiM a, lb, 1 c 

©fnfn(ci§R(i+D > gq+ix B(i+i)^A*$ 
(0, GO), B(i)tfA**ns 0 £fc> 

t>®^mgS4 S.OTJ^J(UliS4 1 fcti % QS5) T^Sft 
5 R> G, B#^+y^;KO¥^m^M#^A^^ti 
So 01 3 K^* A^{i*fF«« (»l 0) # 

[0 0 7 5] 
[St 10] 

Di - G A v— B AV < D.i-Gav~Rav 

[0 0 7 6] *©fcJ6, ?*>*;l'g|t>W*.|gN&4Ttt 
iJt)SHISS3 9T*(±^ (Si 1) T**«n*«#itM 

[0 0 7 7] 

[Si 1] 

M = G »v/ B av 

= {G(i+l)+Ga-l»/{B(i41)+ B(i-l)} 



G' 



[0 0 7 8"] mW&4~0-V&-tl>Z#-8frC>Bit}Ztl 

^{mB(otmmmitmmw^n, #3 (si 

2) T'^Sn^ffi^G ' (i)r#5tl5„ 
[0 0 7 9] 

[si 2] 

B(i)*M = B(i)*G AV /B A v 



B (i)*<G (itl)+ G (i-1)}/ {B B (i-l)> 



[0 0 8 0] Ztl*i?Vy7®V&l OKA^LTffStt 
5aaM#ff«IEr-*Dc-efc*o CHTffi*«H) 
lT*(i, JjR6f-^G(i)!!)^ (Si 2) T- 

Ell lfCfeV^T^RSx-^OdXjfi^T'feS^t^ 

R(i-l) : G(i-l) : B<i-l) = R(i) : G„(i) : B(i) 



xtmmtf, *at>*>, (si 3) &f&o&om& 



K«HffiG.(i)K-SS[-rs, 
[00 8 1] 
[Si 3] 



= R(iH) : G(iH> : B(iH) 
C/ctfU G.(i)ttG(i)D5Sl) 



[0 0 8 2] cfcoT, #^»li£=fcft^ feS-^O 

fettS. &&\ *SS»«l6K:<kftlfllJiJBtlK 2, 3 
Ti&^fcH 4 s 0 7, 01 l©y<*-:/fi:*tl,Tt>mHI 
tS!«S*^l«SliE*«fTt>n*ci:iiS5St?fe=5:v\ 
(HSSJBH5) »i4(Cfe^T, 01 6<Dcfc?£A 



i:, cnK*fjSLfcttuEr-*G ' (Ott** (Si 

4) tc^-r<fc'5(c2 ot^smzt&o 

[00 83] 
[Si 4] 



(11) 
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G' (i)= B (i)*(G (i+l) + G(i-1)}/(B B (i-l)> 

- 2 x(l 0 + 1 0)/(l + 1) 
= 20 



ftffi¥9-2 8 4 7 8 3 
20 



[0 0 8 4] f4W, G(i)©JHfiT*£S 1 Obit* 

fei/^-rs gri 3) jwaaiioT^fc^cfcjWKH-i?* 
{£^oi^fefi# (coi?(iGff^) o*fr6«basn 

**V*tefcH;£ (Si 2) t«:«t5»iEr-^^ $ 
^ffiiE-r-^k-rscfcfcJ:^, ±E©£*3tf*-r5© 

5 

[oo8 5] ai 7immnm5<DmmmrhK>, £© 
mzm^-axr, zvm&ttmmtZo 0*, mut 

«!>1M.@KttB 1 4 i:£< pjCt>©-?;fc3o 
[0 0 8 6] 4 2 {±#llfigJga!©fflIEffi^±/j£@g&T*$. 20 

<o » n iEM^s^mss 4 3 f*ta*nfc c t %i«^T0 

1 4©ffiiEM^fi!tlHlSS3 8fcRi;«|j«^ftSo MlEfi 
^1^@SS4 3fi, SJ»@B4 4fr5©f&HHWCsE 

g-^T, iHH4 0©HJ*Mg^ f+y^WOi 

■fei/**--ea&5 0 01 8t±sijffl[ns§4 4©«fi8H'ra& 
o % ny>\]s-*4 5tmhu2ntzctzm^Tmi 5 

©M«l|ll&4 1 fcPIUfltoR-e&S. uyA\s-ZA 5(D 
IHfflVmtfA2j£n, Si>VB<D«^tcttO^ S*<V 



iKD^tCtt 1 

[0087] z<D£oicmi$,2tirc*nMBm<D!KMffi 
jEmmic-o^rmi 6, 01 7, 01 8*#jBLfctfe> 
*<owitt%mmt&o AMmimi 6 £*■*■«>©•£& 

[0 0 8 8] B$£iJ i K:fcttS»m±fflj£©HifiJBa84 £: 
IBUJ-pfcSo RISK i + 1 NcfcttSftftfcO^TWTSi 40 
Hi* So AftiSHM a, lb, 1 c ®*4VfttfcHS^R 
(i+lX G(i+1), B(i+l)#A#£tt, SS«4 0fr5 

a (ai 2) r^nsfs^G '(o^a^^tissr* 

0»ff«ll«i«»4fc4<rai;-C3&«o iot^ mJEiE 
#ajR®B4 3fCttC©te^G '(Ot, ffi^Sl£LT 
{G(i-D+G(i+i)}/2A^*n5ci:KftS 0 - 
7j> flPj&lE>ltt4 4tC«^Sii:UT{B(i-l)+B(i+ 
l)}/2tfA2)£n> Si(=2)<Vi(=4)-?**fr5, Cs 
= l#}fiiE{§WR@i®4 3©*l^MS^&So c 
©US*, MJEfiW/?lHlSS4 3<»»6tt«a (Si 5) T* 50 



^©ISmcftoTfcflEx-* UTHtfjSft« 0 
[008 9] 
[Si 5] 

G" (i)={G(i-l) + G(i+l)}/2 

[0 0 9 03" C iEr— ?HBTTB fC^T G (i)©R 

ft©01 3©«fe5*«dK«ffl*,-S (Rl 3) tfjSO 
C©«£fcttit (Si 2) T^SnSjflE-r-* 

W»*ft«iiE*ff^ S (SI 3) tfjg 

(#GH0»m 6 ) 5fc&CiB^fc0 1 6 © «fc a fcWHH^Ktt 

USSmSlTti, S (Si 1) T*«£tt5{t^J±M*\ £ 

fflBBtffc'SfcWKrLTS (Si 2) KJ^MIEt*-* 

^ (Si 5) (ciSffijEx-^SftJ-rSo 
[009 1] 019 fi3«fi 6 ©«j£H-ea& 0 , MiE 
ig4|±J«08S4 8Cfe^T9Jt)l¥@«53 9©W*M^M 

±<mmi&v&z> a -7?> «m@B4 9©«i^t>0i 

8tc^Lfct>©4:rai;t?fe*^ *^S6Jg«-Ptt, A* 
4S?4 6^e>tJ0»lslK3 9©UB^ff^M3b^ $feA73 
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PROBLEM TO BE SOLVED: To provide a defect correction device in which 
defect data are corrected correctly so as to suppress deterioration in image 
quality due to the defect data even when a video signal pattern around the defect 
data includes a high frequency component. 

SOLUTION: Output signals R, G, B of a solid-state image pickup element are 
received from input terminals 1a, 1b, 1c for each sampling time. A control circuit 
12 generates signals ch1, ch2 to designate a defect channel and a correction 
channel based on a signal C from a defect detection means. A signal correction 
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and a signal of other channel without any defect to generate correction data of 
G , (i)=R(i)fG(i-1)-R(i-1), when the signal G(i) has a defect, for example. The 
defect data G(i) are replaced with the correction data G'(i) and the defect 
corrective device outputs the R(i), G'(i), B(i) as output signals at time i. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Two or more video signals are inputted. From the inside of two or more 
of said video signals to the 1st video signal Choose the 2nd video signal, 
respectively and set the value of said 1st video signal in the time of day i of 
arbitration, and said 2nd video signal to x (i) and y (i), respectively, and when x 
(i) is a defective signal, a certain time amount width of face is set to t for this, y (i) 
Defective compensator characterized by permuting by the amendment signal 
acquired by + {x(i-t)-y (i-t)}. 

[Claim 2] Two or more video signals are inputted. From the inside of two or more 
of said video signals to the 1st video signal Choose the 2nd video signal, 
respectively and set the value of said 1st video signal in the time of day i of 
arbitration, and said 2nd video signal to x (i) and y (i), respectively, and when x 
(i) is a defective signal, a certain time amount width of face is set to t for this, y (i) 
Defective compensator characterized by permuting by the amendment signal 
acquired by + {x(i+t)-y (i+t)}. 

[Claim 3] Two or more video signals are inputted. From the inside of two or more 



of said video signals to the 1st video signal Choose the 2nd video signal, 
respectively and set the value of said 1st video signal in the time of day i of 
arbitration, and said 2nd video signal to x (i) and y (i), respectively, and when x 
(i) is a defective signal, a certain time amount width of face is set to t for this. The 
defective compensator characterized by permuting by the amendment signal 
acquired by y(i)+{x(i-t)+x(i+t)-y(i-t)-y (i+t)} / 2. 

[Claim 4] Two or more video signals are inputted. From the inside of two or more 
of said video signals to the 1st video signal Choose the 2nd video signal, 
respectively and set the value of said 1st video signal in the time of day i of 
arbitration, and said 2nd video signal to x (i) and y (i), respectively, and when x 
(i)~is _ a"defective signal, a certain time amount width of face is set to t for this. y(i) 
* {x (i-t)+x (i+t)} Defective compensator characterized by permuting by the 
amendment signal acquired by / {y(i-t) +y (i+t)}. 

[Claim 5] Two or more video signals are inputted. From the inside of two or more 
of said video signals to the 1st video signal Choose the 2nd video signal, 
respectively and set the value of said 1st video signal in the time of day i of 
arbitration, and said 2nd video signal to x (i) and y (i), respectively, and when x 
(i) is a defective signal, a certain time amount width of face is set to t. y(i) * {x 
(i-t)+x (i+t)} Defective compensator characterized by choosing one side among 
the 1st amendment signal shown by / {y(i-t) +y (i+t)}, and the 2nd amendment 



signal shown by {x (i-t)+x (i+t)} / 2, and permuting by said defective signal x (i). 
[Claim 6] the case where the value of said 1st video signal in the time of day i of 
arbitration and said 2nd video signal is set to x (i) and y (i), respectively, and x (i) 
is a defective signal - {x (i-t)+x(i+t)}/{y(i-t) +y (i+t)} 

The defective compensator according to claim 5 characterized by coming out, 
and choosing said 2nd amendment signal for said 1st amendment signal as an 
amendment signal in being larger than a threshold Vt when the value shown is 
smaller than the threshold Vt (> 1) set up beforehand. 

[Claim 7] The value of said 1st video signal in the time of day i of arbitration, and 
said 2nd video signal, respectively x (i), Are referred to as y (i), and when the 
value shown by {y(i-t) +y (i+t)} / 2 when x (i) is a defective signal is larger than 
the threshold Vm set up beforehand, said 1st amendment signal The defective 
compensator according to claim 5 characterized by choosing said 2nd 
amendment signal as an amendment signal in being smaller than a threshold 
Vm. 

[Claim 8] Two or more video signals are inputted. From the inside of two or more 
of said video signals to the 1st video signal Choose the 2nd video signal, 
respectively and the value of said 1st video signal in the time of day i of 
arbitration, and said 2nd video signal, respectively x (i), Are referred to as y (i), 
and when x (i) is a defective signal, make alpha and beta into the real number 



which becomes alpha+beta =1, and a certain time amount width of face is set to 
t. The defective compensator characterized by permuting said defective signal 
by the amendment signal shown by alpha*y (i) *{x (i-t)+x (i+t)} / {y(i-t) 
+y(i+t)}+beta*{x (i-t)+x (i+t)} / 2. 

[Claim 9] the case where the value of said 1st video signal in the time of day i of 
arbitration and said 2nd video signal is set to x (i) and y (i), respectively, and x (i) 
is a defective signal - M={x (i-t)+x (i+t)}/{y(i-t) +y (i+t)} 

the case where it is Vn<M<Vn +1 as compared with the threshold Vk (k= — 1 and 
2 ... N, N> 1, and V1 - < - V2 - < ... <VN) of N individual which came out and 
set up the value of M shown beforehand -- (VN-Vn)/(VN-V1) and 

(Vn^V1)/(VN"-V1) — — 

The defective compensator according to claim 8 characterized by coming out 
and setting the value shown to alpha and beta, respectively. 
[Claim 1 0] the case where the value of said 1 st video signal in the time of day i of 
arbitration and said 2nd video signal is set to x (i) and y (i), respectively, and x (i) 
is a defective signal M={x (i-t)+x (i+t)}/{y(i-t) +y (i+t)} 

The defective compensator according to claim 8 characterized by coming out 
and setting the value of M shown to alpha= 0 and beta= 1 as compared with two 
thresholds VL and VH which were set up beforehand, and which become VL<VH 
at the time of alpha=(VH-M)/(VH-VL), beta=(M-VL)/(VH-VL), and M>VH at the 



time of alpha= 1 , beta= 0, and VL<M<VH at the time of M<VL. 
[Claim 11] The value of said 1st video signal in the time of day i of arbitration, 
and said 2nd video signal, respectively x (i), Are referred to as y (i), and when x 
(i) is a defective signal, it compares with two thresholds VL and VH which set up 
beforehand the value of B shown by B={y(i-t) +y (i+t)} / 2 and which become 
VL<VH. The defective compensator according to claim 8 characterized by being 
referred to as alpha= 1 and beta= 0 at the time of alpha=(B-VL)/(VH-VL), 
beta=(VH-B)/(VH-VL), and B>VH at the time of alpha= 0, beta= 1, and VL<B<VH 
at the time of B<VL. 

[Claim 12] The defective compensator according to claim 1, 2, 3, 4, 5, or 8 
--characterized- by-inputtinn^h 
video signals into digital one, and taking equally to the period of this digital signal 
said time amount width of face t. 

[Claim 13] The defective compensator according to claim 12 characterized by 
generating said amendment signal based on the digital signal acquired by 
making small 1 bits or more of bit length of said digital signal. 
[Claim 14] When the signal value x in the time of day i of arbitration of said 1st 
video signal (i) is a defective signal, the video signal of arbitration other than said 
1st video signal is chosen from from among said two or more video signals and 
the signal value in the time of day i is set to z (i), The defective compensator 



according to claim 1, 2, 3, 4, 5, or 8 characterized by making into said 2nd video 
signal said video signal with which the absolute value of {x(i-t)-z (i-t)} becomes 
min. 

[Claim 15] When the signal value x in the time of day i of arbitration of said 1st 
video signal (i) is a defective signal When the video signal of arbitration other 
than said 1 st video signal is chosen and the signal value in the time of day i is set 
to z (i) from from among said two or more video signals, The defective 
compensator according to claim 1, 2, 3, 4, 5, or 8 characterized by making into 
said 2nd video signal said video signal with which the absolute value of {x(i+t)-z 
(i+t)} becomes min. 

[Claim~16]-When the signal value x in the time of day i of arbitration of said 1st 
video signal (i) is a defective signal When the video signal of arbitration other 
than said 1st video signal is chosen and the signal value in the time of day i is set 
to z (i) from from among said two or more video signals, The defective 
compensator according to claim 1 , 2, 3, 4, 5, or 8 characterized by making into 
said 2nd video signal said video signal with which the absolute value of 
{x(i-t)+x(i+t)-z(i-t)-z (i+t)} becomes min. 

[Claim 17] The solid state camera characterized by having the defective 
compensator according to claim 1 which makes an input signal each output 
signal of two or more solid state image sensors and the solid state image sensor 



of these plurality, and taking equally to the pixel period of the output signal of 

said solid state image sensor said time amount width of face t. 

[Claim 18] The solid state camera characterized by having the defective 

compensator according to claim 2 which makes an input signal each output 

signal of two or more solid state image sensors and the solid state image sensor 

of these plurality, and taking equally to the pixel period of the output signal of 

said solid state image sensor said time amount width of face t. 

[Claim 19] The solid state camera characterized by having the defective 

compensator according to claim 3 which makes an input signal each output 

signal of two or more solid state image sensors and the solid state image sensor 

of~thBse~plurality,^^ of 

said solid state image sensor said time amount width of face t. 

[Claim 20] The solid state camera characterized by having the defective 

compensator according to claim 4 which makes an input signal each output 

signal of two or more solid state image sensors and the solid state image sensor 

of these plurality, and taking equally to the pixel period of the output signal of 

said solid state image sensor said time amount width of face t. 

[Claim 21] The solid state camera characterized by having the defective 

compensator according to claim 5 which makes an input signal each output 

signal of two or more solid state image sensors and the solid state image sensor 



of these plurality, and taking equally to the pixel period of the output signal of 

said solid state image sensor said time amount width of face t. 

[Claim 22] The solid state camera characterized by having the defective 

compensator according to claim 8 which makes an input signal each output 

signal of two or more solid state image sensors and the solid state image sensor 

of these plurality, and taking equally to the pixel period of the output signal of 

said solid state image sensor said time amount width of face t. 

[Claim 23] The solid state camera according to claim 17, 18, 19, 20, 21, or 22 

which makes an input signal what changed each output signal of two or more of 

said solid state image sensors into the digital signal per pixel. 

tClaiTTi~24]^he~soH 

generating said amendment signal based on the digital signal acquired by 
making small 1 bits or more of bit length of said digital signal. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the defective compensator which 



amends the defective (error) data of a video signal, and the solid state camera 

which used this for the video camera etc. 

[0002] 

[Description of the Prior Art] If the defective (error) signal generated in some 
processes, such as transmission and data processing, is included at least one 
point in the video signal outputted from devices, such as VTR, a videodisk, a 
scanner, and a camera, image quality may deteriorate remarkably. Since 
defective data appear in the location on the output image corresponding to this 
whenever the defect pixel is especially contained in the image pickup device 
itself with the camera, image quality will deteriorate remarkably. 
[0003]~ln~recent~ye# 

Coupled Device) mold image sensor (only henceforth "CCD") came to be used 
most widely also in the solid state image sensor, it is difficult for CCD to originate 
in a manufacture process etc., and for a defect pixel to generate it in many cases, 
and to obtain yield sufficient in the present condition. Therefore, when usually 
using CCD containing a defect pixel as an image sensor, amending the output 
signal corresponding to a defect pixel with a defective compensator is performed. 
[0004] There are some which are indicated by JP,58-68378,A as a conventional 
defective compensator. The output signal corresponding to the defect pixel of 
each CCD is amended by the defective compensator corresponding to each 



CCD. Drawing 29 is the block diagram of the defective compensator 
corresponding to one CCD. 

[0005] In drawing 29 , the digital signal from which 70 changed the output signal 
of CCD into digital one with the input terminal of a defective compensator is 
inputted from here. Here, since that signal data is generally outputted for every 
pixel from CCD, discretization (digitization) is usually performed with the period 
corresponding to 1 pixel in this digital signal. 72 and 73 are delayed by the D 
flip-flop in a part for the period corresponding to 1 pixel. 74 is an adder. 75 
outputs the value which carried out 1 bit shift of the input signal, and doubled it 
1/2 with the shift register. The amendment signal generation circuit 71 is 

constitutedbythese. 

[0006] Moreover, the terminal which outputs the signal delayed by the 1 -pixel 
period in the signal into which 82 was inputted from the input terminal 1, the 
output terminal to which the amendment signal with which 83 was generated in 
the amendment signal generation circuit 71 is outputted, the selector which 
outputs one side alternatively among the signals with which 76 appears in an 
output terminal 82 and an output terminal 83, and 77 are the output terminals of 
a defective compensator. 

[0007] Moreover, 78 is a control circuit which outputs a control signal C, and is 
equipped with the comparator (CMP) 19. ROM which memorized the location of 



the defect pixel of CCD where 81 corresponds, and 14 are timing generators (T. 
G.) which generate a pulse required for the drive of CCD. 

[0008] The actuation of the conventional defective compensator constituted as 
mentioned above is as follows. First, actuation of the amendment signal 
generation circuit 71 is explained. The signal which delayed the digital signal 
inputted from the input terminal 70 by 1 pixel is outputted to an output terminal 
82. Moreover, the average of the signal data located as amendment data before 
and after the signal data outputted from an output terminal 82 is outputted to an 
output terminal 83. 

[0009] Next, actuation of a control circuit is explained. From a timing generator 
~147the~position^ the 
current output terminal 82 is inputted into a comparator 19 as an address signal. 
The position coordinate (x y) of the defective data which should be amended is 
read from ROM81 to the input terminal of another side of a comparator 19 as a 
defective address signal, and is inputted into it. Consequently, only when 
defective data appear in an output terminal 82, the control signal C set to high 
level is outputted from a comparator 19. 

[0010] In a selector 76, the signal in the direction of a terminal 82 is usually 
chosen, and only when a control signal C is high-level, the amendment data 
inputted from a terminal 83 are chosen. That is, only defective data are 



permuted by amendment data. In this way, from ROM81, whenever amendment 
of a certain defective data is completed, the sequential input of the defective 
address signal of the following defective data is carried out at a comparator 19, 
and all defective data are amended. 
[0011] 

[Problem(s) to be Solved by the Invention] However, although it is correctly 
amended with the above-mentioned conventional configuration as shown in 
drawing 30 (a) when the video signal of the defective data circumference is low 

... freguency, when it was high frequency, as shown in drawing 30 (b), defective 
data were not amended correctly, but this amendment error became a noise, 

~~and1mage~quality was degraded. Moreover, in the video camera, although there 
is no defect pixel or it is necessary to use very few solid state image sensors in 
order to avoid such image quality degradation, it is difficult like the solid state 
image sensor for Hi-Vision to obtain sufficient yield with the present process 
technique in what has many numbers of pixels, and has become the big factor in 
which this bars low cost-ization of a Hi-Vision camera. 

[0012] This invention solves the above conventional troubles, and when the 
video-signal pattern of the defective data circumference is high frequency, it 
aims at offering the defective compensator which can amend defective data 
correctly and can suppress degradation of the image quality by defective data. 



Moreover, this invention aims also at realizing the above defective 
compensators on a scale of a comparatively small circuit. Furthermore, even if 
the solid state image sensor which has a defect pixel is used for this invention, it 
does not have the above-mentioned image quality degradation, and it aims at 
offering the solid state camera which realizes the video camera of low cost 
conventionally. 
[0013] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the defective compensator by this invention is equipped with the following 
configurations. 
[001~4]~As~forthe-1st~co 

the inside of two or more of said video signals to the 1st video signal Choose the 
2nd video signal, respectively and set the value of said 1st video signal in the 
time of day i of arbitration, and said 2nd video signal to x (i) and y (i), respectively, 
and when x (i) is a defective signal, a certain time amount width of face is set to t 
for this. y(i)+ {x(i-t)-y (i-t)} or -- It is characterized by permuting by the 
amendment signal acquired by y(i)+ {x(i+t)-y (i+t)}. 

[0015] As for the 2nd configuration, two or more video signals are inputted. From 
the inside of two or more of said video signals to the 1st video signal Choose the 
2nd video signal, respectively and set the value of said 1st video signal in the 



time of day i of arbitration, and said 2nd video signal to x (i) and y (i), respectively, 
and when x (i) is a defective signal, a certain time amount width of face is set to t 
for this. It is characterized by permuting by the amendment signal acquired by 
y(i)+{x(W)+x(i+t)-y(i-t)-y (i+t)} / 2. 

[0016] As for the 3rd configuration, two or more video signals are inputted. From 
the inside of two or more of said video signals to the 1st video signal Choose the 
2nd video signal, respectively and set the value of said 1st video signal in the 
time of day i of arbitration, and said 2nd video signal to x (i) and y (i), respectively, 
and when x (i) is a defective signal, a certain time amount width of face is set to t 
for this. y(i) * {x (i-t)+x (i+t)} It is characterized by permuting by the amendment 

signal-acquired by7~{y(i-t)~+y~(i"+"t)}~ 

[0017] As for the 4th configuration, two or more video signals are inputted. From 
the inside of two or more of said video signals to the 1st video signal Choose the 
2nd video signal, respectively and set the value of said 1st video signal in the 
time of day i of arbitration, and said 2nd video signal to x (i) and y (i), respectively, 
and when x (i) is a defective signal, a certain time amount width of face is set to t. 
y(i) * {x (i-t)+x (i+t)} It is characterized by choosing one side among the 1st 
amendment signal shown by / {y(i-t) +y (i+t)}, and the 2nd amendment signal 
shown by {x (i-t)+x (i+t)} / 2, and permuting by said defective signal x (i). 
[0018] As for the 5th configuration, two or more video signals are inputted. From 



the inside of two or more of said video signals to the 1st video signal Choose the 
2nd video signal, respectively and the value of said 1st video signal in the time of 
day i of arbitration, and said 2nd video signal, respectively x (i), Are referred to 
as y (i), and when x (i) is a defective signal, make alpha and beta into the real 
number which becomes alpha+beta =1, and a certain time amount width of face 
is set to t. It is characterized by permuting said defective signal by the 
amendment signal shown by alpha*y (i) *{x (i-t)+x (i+t)} / {y(i-t) +y(i+t)}+beta*{x 
(i-t)+x(i+t)}/2. 

[0019] In each above-mentioned configuration, said amendment signal is 
preferably generated based on the digital signal acquired by making into an input 
signal two or more video signals changed into the digital signal, and making 
small 1 bits or more of bit length of this input signal. 

[0020] Moreover, the solid state camera by this invention is equipped with the 
following configurations. The 1st configuration is equipped with two or more solid 
state image sensors. From the inside of each output signal of the solid state 
image sensor of these plurality to the 1st input signal Choose the 2nd input 
signal, respectively and the value of said 1st input signal corresponding to the 
i-th pixel, and said 2nd input signal, respectively x (i), the case where x (i) is a 
defect pixel signal corresponding to [ it is referred to as y (i) and ] a defect pixel - 
this - a certain time amount width of face - t - carrying out - y(i)+ {x(i-t)-y (i-t)} 



or — It is characterized by permuting by the amendment signal acquired by y(i)+ 
{x(i+t)-y (i+t)}. 

[0021] The 2nd configuration is equipped with two or more solid state image 
sensors. From the inside of each output signal of the solid state image sensor of 
these plurality to the 1st input signal Choose the 2nd input signal, respectively 
and the value of said 1st input signal corresponding to the i-th pixel, and said 
2nd input signal, respectively x (i), It is referred to as y (i), and when x (i) is a 
defect pixel signal corresponding to a defect pixel, it is characterized by 
permuting by the amendment signal which sets a certain time amount width of 
face to t, and is acquired [ width of face ] in this by y(i)+{x(i-t)+x(i+t)-y(i-t)-y (i+t)} / 
2. - 

[0022] The 3rd configuration is equipped with two or more solid state image 
sensors. From the inside of each output signal of the solid state image sensor of 
these plurality to the 1st input signal Choose the 2nd input signal, respectively 
and the value of said 1st input signal corresponding to the i-th pixel, and said 
2nd input signal, respectively x (i), It is referred to as y (i), and when x (i) is a 
defect pixel signal corresponding to a defect pixel, it is characterized by 
permuting by the amendment signal which sets a certain time amount width of 
face to t, and is acquired [ width of face ] in this by y(i) *{x (i-t)+x (i+t)}/{y(i-t) +y 
(i+t)}. 



[0023] The 4th configuration is equipped with two or more solid state image 
sensors. From the inside of each output signal of the solid state image sensor of 
these plurality to the 1st input signal Choose the 2nd input signal, respectively 
and the value of said 1st input signal corresponding to the i-th pixel, and said 
2nd input signal, respectively x (i), Are referred to as y (i), and when x (i) is a 
defect pixel signal corresponding to a defect pixel, a certain time amount width of 
face is set to t. y(i) * {x (i-t)+x (i+t)} It is characterized by choosing one side 
among the 1st amendment signal shown by / {y(i-t) +y (i+t)}, and the 2nd 
amendment signal shown by {x (i-t)+x (i+t)} / 2, and permuting by said defect 
pixel signal x (i). 

~[0024]^he~5thncon%^^ image 
sensors. From the inside of each output signal of the solid state image sensor of 
these plurality to the 1st input signal Choose the 2nd input signal, respectively 
and the value of said 1st input signal corresponding to the i-th pixel, and said 
2nd input signal, respectively x (i), Are referred to as y (i), and when x (i) is a 
defect pixel signal corresponding to a defect pixel, make alpha and beta into the 
real number which becomes alpha+beta =1, and a certain time amount width of 
face is set to t. It is characterized by permuting said defect pixel signal by the 
amendment signal shown by alpha*y (i) *{x (i-t)+x (i+t)} / {y(i-t) +y(i+t)}+beta*{x 
(i-t)+x (i+t)} / 2. 



[0025] In each above-mentioned configuration, said amendment signal is 
preferably generated based on the digital signal acquired by making into an input 
signal the digital signal which changed each output signal of two or more solid 
state image sensors into digital one, and making small 1 bits or more of bit 
length of this input signal. 
[0026] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained, referring to drawing 28 from drawing 1 . 

Drawing 1 is drawing showing the configuration of the defective compensator 
concerning the operation gestalt 1. (Operation gestalt 1) The input terminal into 
which the digital video signal corresponding to R, G, and B each color channel in 
1a, 1b, and 1c is inputted, respectively, The amendment signal generation circuit 
which generates amendment data for 2 to amend defective data, The output 
change circuit which 1 1 permutes the defective data in said digital input signal by 
amendment data, and is outputted, the control circuit which generates the 
control signal which needs 12 for amendment, and 15a, 15b and 15c are output 
terminals to which R [ after amendment ], G, and B each signal is outputted, 
respectively. When defective data (this channel is hereafter called "defective 
channel") are in a certain color channel, the defective compensator of this 
invention generates amendment data using the input signal of other color 



channels (henceforth "the channel for amendment") without defective data, and 
replaces defective data by this amendment data. 

[0027] Drawing 2 is the block diagram of a control circuit 12, and generates the 
channel signals ch1 and ch2 which specify said defective channel and the 
channel for amendment, respectively. C is a channel signal inputted from the 
defective detection means of the exterior which is not illustrated, and when the 
existence of defective data and defective data exist, it identifies the color 
channel in which the defective data is contained. Here, since channel signal C 
just distinguishes four conditions without three channels R, G, and B and 
defective data, it should just prepare a thing with a data length of 2 bits. For 
exam plerthe ~code~shownn n^afrle^ : ~ 

[0028] 



[Table 1] 
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[0029] The channel encoder 17 which constitutes a control circuit 12 is a circuit 
which determines Channels J and L as a meaning according to a certain fixed 



regulation from from between the two remaining color channels, and outputs the 
channel signal, respectively, supposing the color channel of the inputted channel 
signal is K. What is shown in Table 2 is considered as a regulation of encoding. 
[0030] 



[Table 2] 
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K 


L 


J 


0 0 


0 0 


0 0 


0 1 (B) 


1 0 (G) 


1 1 (B) 


1 0 (C) 


1 1 (B) 


0 1 (8) 


1 1 (B) 


0 1 (8) 


1 0(G) 



[0031] As shown in drawing 3 , when K is G channels, R channels are matched 
with J, B channels are matched with L, and each channel signal is outputted. 
Said channel signal C is inputted into this channel encoder 17, and the 
configuration which makes that J output a channel signal ch2 is taken here. 
[0032] Next, the amendment signal generation circuit 2 of drawing 1 is explained. 
Among drawing 1 , 3a, 3b, and 3c are the delay elements of the time delay 
equivalent to the sampling period of an input digital signal, and consist of D 
flip-flops. 4 is a channel change circuit and the configuration is shown in drawing 
5 . In drawing 5 , 21 and 22 are selectors, and channel signals ch1 and ch2 are 



inputted as each select signal, and they choose Signals SK and SJ from R, G, 
and a B3 ** input signal, respectively. Here, it is the signal of the channel for 
amendment corresponding to this in SJ corresponding to the defective data for 
amendment in Signal SK. 

[0033] In drawing 1 , the adder with which 5 computes differential signal 
DJ=SK-SJ of Signals SK and SJ, the selector with which 8 chooses and outputs 
one from from among R, G, and B each input signal based on a channel signal 
ch2, and 9 are adders. 10 is a clipping circuit which outputs predetermined 
maximum or the predetermined minimum value, when the level of the inputted 
signal outputs this as it was as it is predetermined within the limits, and it 
"exceeds the predetermined range, and the peak level of a video signal is set up 
as maximum, and it sets up black level as the minimum value here. 
[0034] Drawing 6 is the block diagram of an output change circuit. 24a, 24b, and 
24c are the selectors corresponding to R, G, and B each channel, respectively. 
The amendment data Dc generated in the amendment signal generation circuit 2 
are inputted into each selector as each input signal of R, G, and B, respectively, 
and based on the control signal ch1, it is constituted so that the either may be 
chosen, respectively. 25 is an AND gate and 26 is an inverter, and it connects so 
that a high-level select signal may be inputted only into the selector specified 
with the channel signal ch1. 



[0035] About the defective compensator of this invention constituted as 
mentioned above, the actuation is explained hereafter, i is made into the 
discretized time of day of a certain arbitration, and the digital video signal 
inputted into input terminals 1a, 1b, and 1c at this time is set to R (i), G (i), and B 
(i), respectively. Now, the case where this is amended is considered that G (i) is 
defective data among signal data R (i), G (i), and B (i) as shown in drawing 4 . 
Moreover, since it is easy, the time delay in each gate except a delay element 
shall be disregarded. 

[0036] First, the actuation in time of day (i-1) is explained. The signal data R (i-1), 
G (i-1), and B (i-1) are inputted into the output change circuit 11 through input 
terminals 1a, 1b, and 1c, respectively. However, since defective data are not 
contained in the signal data R (i-1), G (i-1), and B (i-1), a channel signal ch1 
serves as a code of 00 which tells not amending, and the signal data R (i-1), G 
(i-1), and B (i-1) are outputted as they are from each selector of the output 
change circuit 11. 

[0037] Next, the actuation in time of day i is explained for every block. Signal 
data R (i), G (i), and B (i) are inputted into input terminals 1a, 1b, and 1c, 
respectively, and since G (i) is defective data, the channel signal of G is inputted 
into a control circuit 12 as channel signal C from the exterior. 
[0038] In a control signal 12, the channel signal of G specified by channel signal 



C is outputted as a channel signal ch1, and the channel signal of R is outputted 
as a channel signal ch2 from the channel encoder 17 according to Table 2 The 
above-mentioned regulation. 

[0039] Next, actuation of the amendment signal generation circuit 2 is explained. 
The signal data R (i-1), G (i-1), and B (i-1) are inputted into the channel change 
circuit 4, respectively, and G (i-1) and R (i-1) are outputted to it as signals SK 
and SJ according to said channel signals ch1 and ch2, respectively. Therefore, 
with an adder 5, it is G(i-1)-R (i-1) as a differential signal DJ. It is outputted. On 
the other hand, in a selector 8, signal R (i) is outputted based on a channel 
signal ch2. In this way, from an adder 9, signal G' (i) shown by the degree type 
"(several"T)~is~outpu^ 

as amendment data Dc in a clipping circuit 10. 

[0040] 

[Equation 1] 

G ' (i)=R(i) + A V = R(i)+G - R 

[0041] This amendment data Dc is inputted into the output change circuit 1 1 with 
signal data R (i), G (i), and B (i). Next, actuation of this output change circuit 1 1 is 
explained. Since the channel signal of G is inputted as a channel signal ch1 as 
mentioned above, G permutations are performed and R (i), G' (i), and B (i) are 



outputted to output terminals 15a, 15b, and 15c, respectively. That is, defective 
data G (i) is permuted by the amendment data shown by the formula (several 1), 
and amendment of this defective data is completed. 

[0042] Although the above-mentioned explanation of operation described the 
case where the defective data of G channels were amended, according to the 
regulation of the channel encoder 17, when R (i) is defective data, it is B 
channels, and when B (i) is defective data, amendment is performed 
respectively similarly using the signal of G channels. That is, in the defective 
compensator of this operation gestalt, whenever defective data appear in the 
signal data of R, G, and B inputted into the output change circuit 11, a series of 
above-mentioned~actua each 
channel are amended. 

[0043] When the video signal inputted has an achromatic color or a color near it 
like drawing 4 , the difference of the signal level between channels with it is 
almost fixed near the time of day i of arbitration. [ the almost equal or signal level 
of R, G, and B each channel and ] [ mutual ] Therefore, the correction value 
shown by the formula (several 1) will be mostly in agreement with a true value, 
when it is the signal pattern of the so-called RF from which signal level changes 
a lot like drawing 4 before and after the time of day i when defective data appear, 
exact amendment is performed, and image quality is improved remarkably. In a 



video signal, the pattern of high frequency has many things of the color near an 
achromatic color, and according to this invention, it can usually amend defective 
data effectively. 

[0044] In addition, an amendment signal generation circuit can acquire the same 
effectiveness, even when it constitutes so that the signal shown by the degree 
type (several 2) may be generated. 
[0045] 
[Equation 2] 

G'(i) = R(i) + AV = R(i)+G (iU) - R (1 + 1) 

[0046] (Operation gestalt 2) the operation gestalt 1 » setting — the video signal of 
an achromatic color ~ like — R, G, and B — when no signal level of color 
channels is 0, the channel encoder 17 can amend the defective data of a mutual 
channel under a fixed regulation. However, in the case of the video signal to 
which the signal of R channels has only G and the signal of B channels 0 as 
shown in drawing 7 , it is necessary to generate the defective data of G channels 
using the signal of B instead of R channels. In such a case, the corresponding 
operation gestalt 2 is explained below. With the gestalt of this operation, for 
example to the defective data of G channels, the direction which has the signal 
level near G channels among the channels of R and B is chosen, and 



amendment data are generated. 

[0047] Drawing 8 is the block diagram of this operation gestalt 2, and gives the 
same number to the same component as the operation gestalt 1 of drawing 1 . In 
drawing, it is the same configuration as the operation gestalt 1 except 
amendment signal generation circuit 27 and control circuit 29. 
[0048] First, the configuration of the amendment signal generation circuit 27 is 
explained. 28 is a channel change circuit and shows the configuration to drawing 
10 . 21 , 22, and 23 are selectors in drawing 10 , and R, G, and a B3 ** signal are 
inputted into each selector. Each selector chooses channel signals chJ and ch1 
or the signal of the color channel specified by chL, and outputs it as signals SJ, 
^K7Wd~StrMereT"it~ls~two c otherthan a defective channel, and 

Signals SJ and SL correspond to these, respectively so that chJ and chL may be 
mentioned later. 5 of drawing 8 and 6 are adders which generate the differential 
signals DJ and DL shown by the degree type (several 3). 
[0049] 
[Equation 3] 

Dj=Sk-S,, 
Di.= Si»S l 

[0050] Moreover, 7 is a selector and outputs the smaller one of said differential 
signals DJ and DL based on a control signal CD. Next, the configuration of a 



control circuit 29 is explained using drawing 9 . It has the composition that the 
comparator 30 and the selector 31 were added to the control circuit 12 of the 
gestalt 1 of operation. Channel signal C is inputted into the channel encoder 17 
from the exterior, and the channel signal of the J and L output is outputted as 
channel signals chJ and chL, respectively. Control signal CD which said 
differential signals DJ and DL are inputted into a comparator 30 from adders 5 
and 6, respectively, and specifies the one where the absolute value is smaller It 
is outputted. 0 [ namely, ] which specifies the J side in |DJ|<|DL| — 1 [ moreover, ] 
which specifies the L side in |DJ|>|DL| - control signal CD ****** - it is outputted. 
In a selector 31, it is said control signal CD. It is inputted as a select signal, and 
in the case of CD =0, a channel signal chJ and in the case of CD =1, a channel 
signal chL is chosen, and it is outputted as a channel signal ch2. 
[0051] Thus, actuation is explained using drawing 7 and drawing 8 about this 
constituted operation gestalt. Like the case of the operation gestalt 1 , signal data 
R (i) shown in drawing 7 at time of day i, G (i), and B (i) are inputted from input 
terminals 1a, 1b, and 1c, and presuppose that G (i) was defective data. 
[0052] First, since defective data are not contained in the signals R (i-1), G (i-1), 
and B (i-1 ) inputted into the input terminals 1a, 1b, and 1 c of drawing 8 at time of 
day (i-1) Signals R (i-1), G (i-1), and B (i-1) are outputted to the output terminals 
15a, 15b, and 15c of the output change circuit 11 as they are like the operation 



gestalt 1 , respectively. 

[0053] Next, the actuation which can be time-of-day i Set is explained. Signal R 
(i), G (i), and B (i) are inputted into input terminals 1a, 1b, and 1c at time of day i, 
respectively. Since G (i) is defective data at this time, according to the regulation 
of the channel encoder stated with the operation gestalt 1, the channel signal 
corresponding to R, G, and B is outputted as channel signals chJ, ch1, and chL 
from a control circuit 29, respectively. On the other hand, three signals R (i-1), G 
(i-1), and B (i-1) are inputted into the channel change circuit 28, and R (i-1), G 
_(i-1),jand B (i-1) are outputted to it as_ signals SJ, SK, and SL by channel signals 
chJ, ch1, and chL, respectively. Therefore, in adders 5 and 6, {G(i-1)-R (i-1)} and 
-{G(f1)^ and 
these are inputted into a selector 7 and a control circuit 29. In a control circuit 29, 
as mentioned above, the comparison of the absolute value of two differential 
signals is performed, case [ each input signal of whose is / like drawing 7 ], it 
becomes |G(i-1)-R(i-1) |>|G(i-1)-B(i-1) |, and control signal CD-1 is inputted into 
a selector 7. In a selector 7, it is based on this control signal CD, and differential 
signal DL=G(i-1)-B (i-1) is chosen and outputted, and is inputted into an adder 9. 
That is, it means that B channels were specified as a channel for amendment, 
and the channel signal ch2 which specifies this is inputted into a selector 8, and 
signal B (i) is chosen from a control circuit 29. In this way, in an adder 9, signal 



G' (i) shown by the degree type (several 4) is generated, and the signal acquired 
through this in a clipping circuit 10 serves as the amendment data Dc. 
[0054] 
[Equation 4] 

G'(i)=B(i)4-AV=B (i)+G(i-l)- B (i-1) 

[0055] In the output change circuit 11, defective data G (i) is permuted and 
outputted to the amendment data Dc expressed with a formula (several 4) like 
the operation gestalt 1. Moreover, when defective data are contained in the color 
channel of R and B, amendment is performed similarly. 

[0056] As mentioned above, according to this operation gestalt, in the case of 
the image pattern which has only a signal component for two channels near 
defective data, highly precise defective amendment can be performed. 
(Operation gestalt 3) With the operation gestalten 1 and 2, I thought that the 
signal level difference between each color channel was fixed near the defective 
data, however, difference [ in /, for example like the signal of G channels and B 
channels of drawing 11 / on a color picture and / in near the boundary of a 
photographic subject / time of day (i-1) ] - the difference in deltaVi-1 and time of 
day i — deltaVi A pattern which differ greatly is also contained. When signal [ of G 
channels ] G (i) in time of day i is defective data in such a pattern, the 



amendment data obtained by the formula (several 4) are set to {B(i)+deltaVi-1}, 
and become a different thing from a true value. Then, also in such a case, the 
operation gestalt 3 performs highly precise defective amendment. In this 
operation gestalt, Difference delta V is computed by the average of the signal 
data located in the neighbors of defective data only not using the signal data of 
one of the two of the next door of defective data. 

[0057] Drawing 12 is the block diagram of this operation gestalt. An output 
change circuit and a control circuit are the same as the operation gestalt 2, and 
consist of these operation gestalten. However, when the signal data behind 1 
data are inputted into input terminals 1a, 1b, and 1c rather than defective data 
with actual channel signal C here, the code of the channel corresponding to the 
defective data shall be outputted. 32 is the amendment signal generation circuit 
of this operation gestalt, and uses the same number for the same component as 
the amendment signal generation circuit 10 of the operation gestalt 2. 33a, 33b, 
and 33c are the delay elements delayed in one data to the signal of R, G, and B 
inputted from input terminals 1a, 1b, and 1c, and consist of [ by a diagram ] D 
flip-flops here. The output signal of these delay elements 33a, 33b, and 33c is 

i 

inputted into the output change circuit 1 1 and a selector 8, respectively. 34a, 34b, 
and 34c are constituted from the delay element delayed in a part for further 1 
data to each output signal of the above-mentioned delay elements 33a, 33b, and 



33c by the D flip-flop. The adder which 35a, 35b, and 35c add the signal of R, G, 
and B inputted from input terminals 1a, 1b, and 1c and the output signal of the 
above-mentioned delay elements 34a, 34b, and 34c, respectively, and is 
outputted, and 36a, 36b and 36c are the amplifiers which output by setting to 
one half the value of the signal inputted by the bit shift. These delay elements 
33a and 34a, adder 35a, and amplifier 36a averaging circuit 37a corresponding 
to R channels Delay elements 33b and 34b, adder 35b, and amplifier 36b 
moreover, averaging circuit 37b corresponding to G channels Moreover, delay 
elements 33c and 34c, adder 35c, and amplifier 36c constitute average-value 
calculation circuit 37c corresponding to B channels, respectively, and each of 
these average output signals are inputted into the channel change circuit 28. 
Here, delay elements 33a, 33b, and 33c not only constitute an averaging circuit, 
but serve as the role which makes a predetermined thing the phase of the input 
signal of the output change circuit 10. Moreover, in the amendment signal 
generation circuit 32, since components other than the above are the same as 
the operation gestalt 2, the explanation is omitted. 

[0058] Thus, actuation of the constituted operation gestalt 3 is explained below 
using drawing 12 . An input signal is shown in drawing 11 , and it is explained 
below that G (i) is defective data. The actuation in time of day (i-1) is the same as 
the operation gestalten 1 and 2. 



[0059] Hereafter, the actuation in time of day i is explained. Signal R (i), G (i), 
and B (i) are inputted into each of input terminals 1a, 1b, and 1c, and Signals R 
(i-1), G (i-1), and B (i-1) are inputted into the output change circuit 11. As 
mentioned above, since channel signal C is 00, with this operation gestalt, 
Signals R (i-1), G (i-1), and B (i-1) are outputted from the output change circuit 
1 1 as they are in time of day i, respectively. 

[0060] Next, the actuation in time of day (i+1) is explained. At time of day (i+1), 
Signals R (i+1), G (i+1), and B (i+1) are inputted into each of input terminals 1a, 
1b, and 1c, and signal R (i), G (i), and B (i) are inputted into the output change 
circuit 11 and a selector 8. In the averaging circuits 37a, 37b, and 37c, the 
average~output^signals"RAVr G AVrand BAV shown~by the" formula (several 5), 
respectively are computed, and these are inputted into the channel change 
circuit 28. 
[0061] 
[Equation 5] 

R AV =l/2*{RCm) + R(i-l)> 
G,v = 1/2*{G (ifl) + G(i-l)} 
B av = 1/2* { B (i+1) + B (i-l)> 

[0062] On the other hand, in a control circuit 29, as mentioned above, in time of 
day (i+1), the code of G channels corresponding to defective data G (i) is 



inputted as channel signal C. Consequently, according to the regulation of the 
above-mentioned table 2, the channel signal of R, G, and B is outputted as 
channel signals chJ, ch1, and chL, respectively. Hereafter, differential signals DJ 
and DL are generated by the completely same actuation as the actuation in the 
time of day i of the operation gestalt 2. Here, a degree type (several 6) is realized 
so that drawing 1 1 may show. 
[0063] 
[Equation 6] 

Di.= G^v~ B av < D j = Gav - R av 

[0064] Therefore, from a control circuit 29, 1 which specifies the L side as a 
control signal CD is outputted, and the differential signal shown by (several 7) is 
outputted from a selector 7. 
[0065] 
[Equation 7] 

D i. = G A v — B AV 

= 1/2*{G (i+1) + G (i-1)} - 1/2* {B (i+1) + B (i-1)} 

[0066] Moreover, with a selector 8, signal B (i) is outputted based on a channel 
signal ch2, and signal G 1 (i) shown by the degree type (several 8) is generated 
with an adder 9. 



[0067] 
[Equation 8] 

G'(i)=B(i)+AV=Ba)+G A v-BAv 

= B (i) + 1/2* {G (Ul) + G (i-1)} - 1/2* { B (ill) 4- B (i-1)) 

[0068] In this way, the amendment data Dc are outputted from a clipping circuit 
10. In the output change circuit 11, defective data G (i) is permuted and 
outputted to the amendment data shown by (several 8) by the same actuation as 
the operation gestalt 2. This amendment data is in agreement with the true value 
of G (i) shown in drawing 11 , and according to this operation gestalt, defective 
amendment is performed with high precision also to the pattern of color change. 
"Farttreirnwe^ 8) is 

improving by 3dB, and according to this operation gestalt, the S/N improvement 
of amendment data is also made in coincidence so that a formula (several 4) and 
a formula (several 8) may be compared and understood. 

[0069] In addition, according to this operation gestalt, it cannot be 
overemphasized that highly precise defective amendment is similarly performed 
to the pattern of a RF like drawing 4 stated with the operation gestalten 1 and 2 
and drawing 7 . 

(Operation gestalt 4) As shown in drawing 13 , also when defective data are 
contained in a colored (however, a chromaticity, i.e., the signal ratio between 



each channel, is fixed) high frequency pattern, this operation gestalt performs 
highly precise amendment. 

[0070] Drawing 14 is the block diagram of this operation gestalt, and explains 
that configuration below using this drawing. The same number is given to the 
same component as drawing 1 and drawing 12 all over drawing. 38 is the 
amendment signal generation circuit of this operation gestalt. In this amendment 
signal generation circuit 38, 4 is the same configuration as the channel change 
circuit of drawing 5 , and sets the output signal of selectors 21 and 22 to S2 and 
S1 here, respectively. It is the signal of the channel for amendment 
corresponding to this in S2 corresponding to defective data in S1 here. 39 is the 
division-process circuit which consisted of ROMs, and reads and outputs the 
value of M which was recorded on the address that two output signals S1 and S2 
of the channel change circuit 4 are inputted (S1 , S2) and which is shown by the 
formula (several 9). 
[0071] 
[Equation 9] 

M=S,/S 2 

[0072] 40 is a multiplier which performs multiplication of the output M of this 
division-process circuit 39, and the output signal of a selector 8. Next, the 



configuration of a control circuit 41 is explained using drawing 15 . As shown in 
drawing, it has the composition that the channel change circuit 28 which was the 
component of the amendment signal generation circuit 32 of drawing 12 , and 
adders 5 and 6 were added to the control circuit 29 of drawing 9 in the operation 
gestalt 3. That is, the configurations of the generation part of the select signal 
inputted into a selector 31 differ. It is constituted so that the output signal which 
the average output signal of R, G, and B each channel is inputted into the 
channel change circuit 28, inputs into a comparator 30 the differential signals DJ 
and DL generated with adders 5 and 6 based on the output signals SJ, SK, and 
SL, and is acquired may be made into the select signal of a selector 31. 
"Moreover," in~a~ control circuits a" channel 

signal. 

[0073] Thus, actuation of this constituted operation gestalt is explained below 
using drawing 14 . An input signal is shown in drawing 13 , and when G (i) is 
defective data, the actuation which amends this is explained. 
[0074] The actuation in time of day i is the same as the above-mentioned 
operation gestalt 3, and Signals R (i-1), G (i-1), and B (i-1) are outputted from the 
output change circuit 11. Next, the actuation in time of day (i+1) is explained. 
Signals R (i+1), G (i+1), and B (i+1) are inputted into each of input terminals 1a, 
1b, and 1c, and signal R (i), G (i), and B (i) are inputted into the output change 



circuit 11 and a selector 8. Moreover, the average output signal of R and G 
which are shown by (several 5), and B each channel is inputted into the channel 
change circuit 4 and a control circuit 41. On the other hand, in the input signal 
shown in drawing 13 , since a degree type (several 10) is realized, from a control 
circuit 41, the channel signal corresponding to G and B will be outputted as 
channel signals ch1 and ch2 like the operation gestalt 3, respectively. 
[0075] 

[Equation 10] 

Di.= Gav— Bav < D,i- GavRav 

[0076] Therefore, in the channel change circuit 4, GAVBAV is outputted as 
signals S1 and S2, respectively. In the division-process circuit 39, the signal ratio 
M expressed with a degree type (several 11) is outputted, and this is inputted 
into a multiplier 40. 
[0077] 

[Equation 11] 

M = G av/ B A V 

- {G (i+l)+ G (i-l)J / { B (i+1) + B (i-l)J 

[0078] In a multiplier 40, the multiplication of signal B (i) outputted from a 
selector 8 and said signal ratio M is carried out, and signal G' (i) shown by the 



degree type (several 12) is obtained. 
[0079] 

[Equation 12] 

G ' (i) s B (i)*M= B(i)*G A v/-BAV 

= B (i)*<G(i+l)+G(i-l)}/{B(iH)+ B(i-l)} 

[0080] The output signal which inputs this into a clipping circuit 10 and is 
acquired is the amendment data Dc. In this way, in the output change circuit 11, 
defective data G (i) is permuted and outputted to the amendment data shown by 
the formula (several 12). In drawing 11 , this amendment data is in agreement 
with a true value Go (i), if there is no chromaticity change very much in near, 
namely, when [ of defective data ] a degree type (several 13) is realized. 
[0081] 

[Equation 13] 

R(i-l) : G(i-l) : B(i-l)=R(i) : G„(i) : B (i) 

-R(ifl) : G(i+1) : B(ifl) 
Go(i)liG(i)(Dlt) 

[0082] Therefore, according to this operation gestalt, also in the case of the 
colored RF pattern of chromaticity regularity, defective amendment is performed 
with high precision. In addition, according to this operation gestalt, it cannot be 
overemphasized that highly precise defective amendment is similarly performed 



to the pattern of drawing 4 stated with the operation gestalten 1 , 2, and 3, 
drawing 7 , and drawing 1 1 . 

(Operation gestalt 5) In the operation gestalt 4, supposing G (i) is defective data 
in the case of an input video signal like drawing 16 , amendment data G' (i) 
corresponding to this will take the value 20, as shown in a degree type (several 
14). 
[0083] 

[Equation 14] 

G' (i)= B(i)*{G(iU) + G(i-l)}/{B(iH)+ B (i-l)> 
- 2 x(l 0 + 1 0)/(l + 1) 
= 20 

[0084] That is, it becomes a value which 10 which is the true value of G (i) is 
large, and is different. It happens that this is the cause and it is such that the 
formula (several 13) is not realized in the input video signal of drawing 16 , when 
the video signal of the defective data circumference consists of only almost 
specific primary signals (here G signal). So, in being larger than a threshold with 
the average output signal of the channel for amendment corresponding to the 
location of the neighbors of defective data, the operation gestalt 5 improves the 
above-mentioned point by using the average value of the neighbors of defective 
data as amendment data for the amendment data based on a formula (several 



12) again, in being smaller than a threshold. 

[0085] Drawing 17 is the block diagram of the operation gestalt 5, and explains 
that configuration hereafter using this drawing. The same number is given to the 
same component as drawing 14 among drawing. Moreover, an output change 
circuit is completely the same as drawing 14 . 

[0086] 42 is the amendment signal generation circuit of this operation gestalt, 
and it is the same configuration as the amendment signal generation circuit 38 of 
drawing 14 except for the amendment signal selection circuitry 43 having been 
added. The amendment signal selection circuitry 43 is a selector which outputs 
one side alternatively based on the control signal Cs from a control circuit 44 
amo7ig~the~oT^ output signal S1 of the 

channel change circuit 4. Drawing 18 is the block diagram of a control circuit 44, 
and it is the same configuration as the control circuit 41 of drawing 15 except for 
the comparator 45 having been added. The output signal S2 of the channel 
change circuit 4 is inputted into one input terminal 46 of a comparator 45, and a 
certain threshold Vm is already inputted into input terminal 47 of one of the two, 
and when it is S2>Vm, in S2<Vm, 1 is outputted for 0 as a control signal Cs. 
Here, suppose that 4 is given as a threshold Vm. 

[0087] Thus, the actuation is explained, referring to drawing 16 , drawing 17 , 
and drawing 18 about the defective compensator of this constituted operation 



gestalt. An input signal is shown in drawing 16 , and when signal G (i) is 
defective data, the actuation which amends this is explained. 
[0088] The actuation in time of day i is the same as the above-mentioned 
operation gestalt 4. The actuation in time of day (i+1) is explained below. 
Actuation until signal G' (i) which Signals R (i+1), G (i+1), and B (i+1) are 
inputted into each of input terminals 1a, 1b, and 1c, and is expressed with a 
formula (several 12) from a multiplier 40 is outputted is completely the same as 
the operation gestalt 4. Therefore, {G(i-1) +G (i+1)} / 2 will be inputted into the 
amendment signal selection circuitry 43 as this signal G' (i) as a signal S1. On 
the other hand, {B(i-1) +B (i+1)} / 2 are inputted into a control circuit 44 as a 
signal S2, and since it is S2(= 2) <Vm (= 4), Cs=1 becomes the select signal of 
the amendment signal selection circuitry 43. Consequently, from the amendment 
signal selection circuitry 43, signal G" (i) shown by the degree type (several 15) 
is outputted, and it is hereafter outputted as amendment data according to the 
same actuation as the operation gestalt 4. 
[0089] 

[Equation 15] 

✓ — — «• 

G" (i)={G<i-i) + G(i + l)}/2 

[0090] It means that this amendment data is in agreement with the true value of 



G (i) shown in drawing 16 , and right amendment was carried out. Moreover, 
case [ whose input signal of B channels is / like previous larger drawing 13 than 
a threshold ], a formula (several 13) is realized and highly precise amendment is 
usually performed by the amendment data expressed with a formula (several 12) 
in this case. That is, also to the special image pattern which consists of only one 
primary signal with which it not only performs highly precise amendment like the 
operation gestalt 4, but a formula (several 13) is not realized to the usual color 
picture according to this operation gestalt, if it is low frequency, highly precise 
amendment can be performed. 

(Operation gestalt 6) Another example which performs normal amendment to a 
'vid~eo^Tgnariike ~dra 6. 
amendment data judge that there is a signal ratio M expressed with a formula 
(several 11) with this operation gestalt, and correlation is among both [ these ] 
channels in being smaller than a certain threshold, and according to a formula 
(several 12) ~ moreover, in being larger than a threshold, it judges that he has 
no correlation and chooses the amendment data based on a formula (several 
15). 

[0091] Drawing 19 is the block diagram of the operation gestalt 6, and if it 
removes the point that the output signal M of the division-process circuit 39 is 
inputted into a control circuit 49 in the amendment signal generation circuit 48, it 



is the completely same configuration as the operation gestalt 5. On the other 
hand, although it is the same as what also showed the configuration of a control 
circuit 49 to drawing 18 , with this operation gestalt, a threshold Vt is inputted for 
the output signal M of the division-process circuit 39 from an input terminal 47 
from an input terminal 46 again. And the value of Vt and M is compared, and in 
being M<Vt, 0 consists of comparators 45 so that 1 may be outputted as a 
control signal Cs in M>Vt. Here, 4 is set up as a value of a threshold Vt. 
[0092] Thus, the actuation is explained, referring to drawing 16 and drawing 19 
about the defective compensator of this constituted operation gestalt. An input 
signal considers what is shown in drawing 16 like the time of the operation 
gestalt Srand when - G~(i)~is"defective~data7 the~actuation which amends this is 
explained. Actuation until the value of M shown by the formula (several 11) from 
the division-process circuit 39 in time of day (i+1) is computed is completely the 
same as the operation gestalt 5. Since it is M= 10, it becomes M>Vt from 
drawing 16 , and control signal Cs=1 is outputted from a control circuit 49. 
Therefore, from the amendment signal selection circuitry 43, the signal shown by 

the formula (several 15) is outputted. Future actuation is the same as the 

*■ 

operation gestalt 5. 

[0093] Thus, also to the special image pattern which consists of only one primary 
signal with which a formula (several 13) is not realized like the operation gestalt 



5 in this operation gestalt, if it is low frequency, highly precise amendment can 
be performed. 

[0094] Moreover, since amendment data are chosen using the value of the 
signal ratio M between channels with this operation gestalt, in the image pattern 
which has correlation especially in an achromatic color or two channels, it is 
predominant to the operation gestalt 5. For example, when a threshold Vm is set 
as 4 with the operation gestalt 5, as mentioned above in the input signal of 
drawing 16 , normal amendment is possible, but in the case of an input signal 
like drawing 20 , since the amendment data based on a formula (several 15) are 
generated, sufficient amendment cannot be performed. However, with this 
iopBration~gestaK^ of drawing 1 6 yin the case of the 

input signal of a formula (several 15) and drawing 20 , amendment data are 
generated by the formula (several 12) by setting a threshold Vt to 4, and always 
normal amendment is performed. 

(Operation gestalt 7) When an input image is a still picture in the operation 
gestalt 6, the value of the signal ratio M between channels takes a fixed value to 
each defective data. However, the noise component is contained in the signal of 
each actual color channel, and the value of M is changed by a certain width of 
face in response to the effect. Especially, when the signal level of the channel for 
amendment is low, in response to the effect of a noise, the value of a signal ratio 



M is changed sharply. Now, to compensate for fluctuation of this signal ratio M, 
the condition of M<Vt and M>Vt will happen by turns and the signal ratio M of a 
certain defective data division will appear by turns the point on the output image 
corresponding to this defective data in the amendment data based on (several 
12), and the amendment data based on (several 15), when almost equal to a 
threshold Vt. This serves as a noise which is visually conspicuous. In the case of 
the operation gestalt 5, such a thing occurs similarly. Thus, also when the value 
of M is changed in response to the effect of a noise, the operation gestalt 7 

makes effect on the image of amendment data smaJL 

[0095] With this operation gestalt, one side of two sorts of amendment data is 
TTutTfutputted^ 

level on an output image is made small by generating the amendment data 
according to the difference of a threshold and the value of M. 
[0096] Drawing 21 is the block diagram of this operation gestalt. The output 
change circuit 1 1 is the same as an old operation gestalt. The amendment signal 
generation circuit 50 is the same configuration as drawing 14 except for the point 
that a clipping circuit 10 is connected after a multiplier 40, and the output signal 
and signal S1 of a clipping circuit are inputted into the matrix circuit of 51. The 
configuration of the matrix circuit 51 is shown in drawing 22 . 56 and 57 are 
multipliers and the output signal of a clipping circuit and a signal S1 are inputted 



from input terminals 53 and 54, respectively. And the multiplication of the 
multipliers alpha and beta inputted from a control circuit 52 is carried out to these 
signals, respectively. 58 is an adder and outputs the value adding these 
multiplication results as amendment data Dc. 

[0097] The configuration of a control circuit 52 is shown in drawing 23 . Except 
for the point which generates multipliers alpha and beta instead of a control 
signal Cs, it is the same configuration as the control circuit 44 of drawing 18 . 
Hereafter, the configuration of the part which generates these multipliers alpha 
and beta is explained. 59, 60, 61, and 62 are comparators, and while a signal 
ratio M is inputted in common from an input terminal 46, thresholds Vt4, Vt3, Vt2, 
and Vt1 are inputted from input terminals 64, 65, 66, and 67, respectively. 63 is a 
multiplier encoder and generates the value of the multipliers alpha and beta of 
which a degree type (several 16) consists based on the output of the 
above-mentioned comparator. 
[0098] 

[Equation 16] 

a -hjS - 1 

[0099] Thus, the actuation is explained, referring to drawing 21 and drawing 23 
about the defective compensator of this constituted operation gestalt. Like the 



time of the operation gestalt 5, an input signal is shown in drawing 24 , and when 
G (i) is defective data, the actuation which amends this is explained. Signal G' (i) 
shown by the formula (several 12) from a clipping circuit 10 like the case of the 
operation gestalt 5 in time of day (i+1) and signal G" (i) shown by the formula 
(several 15) from the channel change circuit 4 are outputted. In the matrix circuit 
51, amendment data G**** (i) shown by the following formula (several 17) is 
generated, and this is permuted by defective data G (i) in the output change 
circuit 11. 

[0100] 

[Equation 17] 

Gaff (i) - g*G' £»G f ' (i) 

= a*B(i)*M + 0*G AV 

= a *B (i)*{G + + G (i-l)}/{B + + B (i-1)} 
+ j9*lG(m) + G(i-l)>/2 

[0101] Next, the case where a noise is contained in an input signal is concretely 
explained about a predominance over the operation gestalt 6 of this operation 
gestalt using drawing 24 and drawing 25 . Although the value of a signal ratio M 
is 4 in drawing 24 , this presupposes that the value 4.2 was taken at the time of 
day i1 one frame after in the time of day iO of a certain arbitration like [ this / 3.9 
and ] drawing 25 (a) under the effect of the noise in a signal. The amount of level 
variation of the this 1 inter-frame amendment data on an output image is 



considered. First, the case of the operation gestalt 6 is explained, supposing it 
has set the threshold Vt as 4 with the operation gestalt 6 - the amendment data 
value on an output image -- at time of day iO, it becomes 8 by the formula 
(several 15) in time of day M about 16 with a formula (several 10). That is, the 
level of the output image corresponding to defective data G (i) will be changed 
by only 8 by one frame. Next, the case of this operation gestalt is explained. For 
example, in thresholds Vt4, Vt3, Vt2, and Vt1, respectively as shown in Table 3, 
suppose that the value of the multipliers alpha and beta corresponding to this 
was set up as shown in Table 4. _ 



[0102] 
[Tabled] 



Vt4 


4. 5 


Vt3 


4. 0 


Vt2 


3. 5 


Vtl 


3. 0 



[0103] 
[Table 4] 



Art 




M 


a 


a 
P 


V t4< M 


0 


1 


V t3< M< Vt4 


1/4 


3/4 


Vt2<M< Vt3 


1/2 


1/2 


Vtl< M< Vt2 


3/4 


1/4 


M< Vtl 


1 


0 



[0104] In this case, the relation between the signal ratio M in time of day iO and M 
and each threshold becomes like drawing 25 (b), and the value of the 
amendment data in time of day iO and i1 is set to 12 and 10 according to a 
formula (several 17), respectively. That is, it is 2, the level variation of an output 
image has few amounts of fluctuation, and its effect of a noise is smaller than the 
case of the previous operation gestalt 6. Since amendment data are generated 
using the value of the multipliers alpha and beta according to the amount of 
fluctuation with this operation gestalt also when the amount of fluctuation of a 
signal ratio M is still larger, the small amendment data of the amount of 
fluctuation are obtained rather than the case of the operation gestalt 6. 
[0105] Moreover, with this operation gestalt, when the value of a signal ratio M is 
M<Vt1 , it is set to alpha= 1 and beta= 0, amendment data are set to alpha= 0 
and beta= 1 by the formula (several 12) at the time of M>Vt4, and a formula 
(several 15) generates amendment data. Thus, with this operation gestalt, when 



the value of a signal ratio M is distant from the range of Vt1-Vt4, the same 
actuation as the operation gestalt 6 is carried out, in Vt1-Vt4, since the 
amendment data according to the value of a signal ratio M are generated, it is 
hard to be influenced of a noise and stable amendment is performed. 
(Operation gestalt 8) Generally, in a digital-signal-processing circuit, in order not 
to make the rounding error by the operation add, the bit length of the signal after 
each operation will usually become larger than the bit length of an input signal. In 
the defective compensator of this invention, normal signal data other than 
defective data are outputted as it is, and permute and output only defective data 
to amendment data. Usually, since it is far few, even if defective data have the 
effective-bits length of amendment data smaller than an input signal compared 
with normal signal data, SN of the output image after amendment does not 
deteriorate. Moreover, since the rounding error (quantization error) by this bit 
reduction is small enough compared with the amendment error (difference of 
amendment data and a true signal value) which amendment data have from the 
first, it is visually uninfluential. It is the operation gestalt 8 which constituted the 
amendment signal generation circuit so that the amendment data of 
effective-bits length smaller than an input signal might be generated, and aimed 
at reduction of a circuit scale for the above reason. 

[0106] The block diagram of this operation gestalt is shown in drawing 26 . It is a 



bit length reduction means by which 68 outputs a signal with less N bit part 
number of bits than an input signal, and an increment means in bit length by 
which 69 outputs a signal with more N bit part number of bits than an input signal, 
and is the same configuration as the operation gestalt 6 shown in drawing 19 
except for these having been added. When a bit length reduction means 
connects only a part for the several bits high order of an input signal to an output 
side, the increment means in bit length is realizable again by connecting so that 
it may add and output to an input signal line by making the signal line with a 
value 0 for several bits into a lower bit. Moreover, actuation of this operation 
gestalt is completely the same as the above-mentioned operation gestalt 6. the 
time-of-an~input~signal"be bits 
and a multiplier 40 have [ 11 bits and a selector 8/10 bits and the 
division-process circuit 39 ] respectively the input number of bits of 32 bits 
required [ the channel change circuit 4 ] for 10x22 bits, the amendment signal 
selection circuitry 43, and a clipping circuit 10. On the other hand, with this 
operation gestalt, when referred to as N= 2, in 8x18 bits, the amendment signal 
selection circuitry 43, and a clipping circuit 10, 9 bits and a selector 8 are [ the 
channel change circuit 4 ] easy for 8 bits and the division-process circuit 39 of 
9x9 bits and a multiplier 40 to be things with an input number of bits of 26 bits, 
and a circuit scale is reduced sharply. In fact, the value of N is determined in 



consideration of SN and bit length of the signal inputted into the defective 
compensator of this invention. Moreover, with this operation gestalt, since the bit 
length reduction means 68 also carries out the role which suppresses fluctuation 
of the noise in a signal, it is effective in fluctuation of the amendment data value 
generated with the operation gestalt 6 being suppressed. This is explained a 
little in more detail using drawing 27 . Drawing 27 (a) shows signs that the signal 
V inputted into the bit length reduction means 68 is changed in time under the 
effect of the noise in an input signal. This noise strange mechanical moment is 
usually larger than the quantization width of face of this signal so that it may 
illustrate. On the other hand, quantization width of face is large and the output 
"signa1~of~the~bit-|ength~reduction means 68~becomes~that~in~ which the noise 
contained in the signal from the first was buried, as shown in drawing 27 (b). 
That is, the fluctuation frequency of a signal value decreases compared with the 
case of drawing 27 (a). Consequently, since the fluctuation frequency of a signal 
ratio M is also reduced, fluctuation of the amendment data on an output image is 
suppressed visually. By performing number-of-bits reduction so that quantization 
width of face may become sufficiently large to the amount of fluctuation of a 
noise, fluctuation of the amendment data on an output image can be suppressed 
nearly completely. 

[0107] In addition, although the case of the operation gestalt 6 was mentioned as 



the example here, the configuration which made small bit length of an 
amendment signal generation circuit can be considered the same way about 
every operation gestalt of other, and reduction of a circuit scale can be aimed at. 
(Operation gestalt 9) Drawing 28 is the block diagram of this operation gestalt 
which used the defective compensator of the above-mentioned operation gestalt 
2 for the video camera. Hereafter, that configuration is explained using this 
drawing. 100a, 100b, and 100c are solid state image sensors which picturize R 
of a photographic subject, G, and B three-primary-colors image, respectively, 
and consist of CCD (Charge Coupled Device) preferably by a diagram. The drive 
circuit where 101 drives these CCD, and 102a, 102b and 102c are the CDS 
(Corelated Double Sampling) circuits corresponding to R, G, and B each 
channel, respectively, and the reset noise in the output signal of said CCD is 
removed. 103a, 103b, and 103c are A/D converters which change the output 
signal of CCD corresponding to R, G, and B after said noise rejection into a 
digital signal per pixel, respectively. And the digital signal corresponding to these 
[ R, G, and B ] is inputted into the defective compensator 86 stated with the 
operation gestalt 1 from input terminals 1a, 1b, and 1c, respectively. In this 
defective compensator 86, the above-mentioned defective amendment is 
performed and that output signal is inputted into the process circuits 108a, 108b, 
and 108c from output terminals 15a, 15b, and 15c. In these process circuit, 



processing required for video signals, such as a clamp, gamma knee 
amendment, and a gain adjustment, is carried out, and the output signal is 
outputted outside from output terminals 99a, 99b, and 99c. 
[0108] Moreover, 104 is a timing generator (T. G.) which generates a pulse 
required for a drive and signal processing of CCD, and is sent to the defective 
detection means 109 synchronizing with this signal by using as address data the 
position coordinate on an output image of each discretization data in said digital 
signal inputted into said input terminals 1a, 1b, and 1c (h, v). The defective 
detection means 109 consists of a comparator 106 and AND gate 107 of 105 or 
2 bits of ROMs (Read Only Memory), and generates said channel signal C. The 
-defectivre^ddre^snte^ 

horizontal and vertical location x, y, and its CCD about all the defect pixels 
beforehand contained in each CCD are written in ROM105. And this ROM13 will 
be controlled to repeat successively the actuation which reads the defective 
address data of the following defect pixel for the first time, if it continues 
outputting the defective address data (x y, ch) corresponding to this and 
amendment of this defective data is completed until amendment of a certain 
defective data is completed. Since Code ch should just identify three channels R, 
G, and B, since 2 bits, x, and y are x: 1-1 920 (the number of one-line effective 
pixels), and y: 1-51 8 (the number of 1 field lines), they should just prepare a thing 



with a data length of 11 or 10 bits by BAIBIJON here, respectively. Here, let the 
code ch corresponding to R, G, and B be the same thing as what was shown in 
(Table 1). Moreover, in a comparator 106, said address data and said defective 
address data are compared, and only when it is h=x and v=y, a high-level pulse 
is outputted. 

[0109] Next, actuation of this operation gestalt constituted in this way is 
explained. After noise rejection is carried out in the CDS circuits 102a, 102b, and 
102c, respectively, each signal of R, G, and B which were outputted from CCD 

100a, 100b, and 1 00c, ^respectively is an A/D converter, is discretized a pixel 

period and turns into a digital video signal. Said digital video-signal R (i) in the 
time~of~day~i~of the discretized arbitration7G (i), and B (i) are above-mentioned 
drawing 4 , and suppose that G (i) was defective data corresponding to a defect 
pixel. Hereafter, actuation of the defective detection means 109 in time of day i is 
explained. At time of day i, the address data (hi, vi) are inputted into a 
comparator 106 from a timing generator 104 synchronizing with said signal data 
R (i), G (i), and B (i). Moreover, from ROM 105, the address data (xi, yi) of 
defective data G (i) which is a candidate for amendment, and code ch=10 of G 
channels are already inputted into the comparator 106 and AND gate 107, 
respectively. Consequently, hi=xi and vi=yi Since it is realized and a high-level 
pulse is outputted from a comparator 106, from AND gate 107, the code of G 



channels is outputted as channel signal C. 

[0110] In the defective compensator 86, defective data G (i) is amended by the 
actuation stated with the operation gestalt 2, and signal [ after defective 
amendment ] R (i), G' (i), and B (i) are outputted from output terminals 15a, 15b, 
and 15c. Further, these are processed in the process circuits 108a, 108b, and 
108c, and are outputted from output terminals 99a, 99b, and 99c as an output 
signal of a camera. Hereafter, in this way, like the operation gestalt 2, since all 
the defective data outputted from each CCD are amended by high degree of 
_ accuracy, CCD containing many defect pixels which were canceled can be 
conventionally used as an image pickup device of a video camera. Therefore, 
" the~video~camera~of1ow~cost1s realizable~conventionallyr 

[0111] Moreover, the video camera of a configuration of having replaced the 
defective compensator 86 of drawing 28 , respectively with the defective 
compensators 87, 88, 89, 90, and 91 of the above-mentioned operation 
gestalten 3, 4, 6, 7, or 8 can be considered, and these actuation can be similarly 
explained to be the above, respectively. And these do so the same effectiveness 
as the above. 
[0112] 

[Effect of the Invention] As mentioned above, since the defective compensator of 
this invention amends based on correlation of the signal level of the color 



channel to which defective data belong, and other color channels other than this, 
it cannot be based on the image pattern of the defective data circumference, but 
can perform always highly precise amendment, and can improve image quality 
degradation by defective data sharply. Moreover, since the block which 
generates amendment data is sharable between channels, it is realizable on a 
scale of a small circuit. Moreover, the solid state image sensor which has the 
defect pixel which was not able to be used conventionally is utilizable by using 
this invention for video cameras formed into many pixels, such as Hi-Vision. 
Consequently, low cost-ization of a camera is realized. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The whole defective compensator block diagram concerning the 
operation gestalt 1 of this invention 

[Drawing 2] The block diagram of the control circuit in the defective compensator 
of drawing 1 

[Drawing 3] The explanatory view of the channel encoder in this invention of 
operation 



[Drawing 4] Drawing showing the input signal in the defective compensator of 
drawing 1 

[Drawing 5] The block diagram of the channel change circuit in the operation 
gestalt 1 

[Drawing 6] The block diagram of the output change circuit in this invention 
[Drawing 7] Drawing showing the input signal of the defective compensator 
concerning the operation gestalt 2 of this invention 

[Drawing 8] The whole defective compensator block diagram concerning the 
operation gestalt 2 of this invention 

[Drawing 9] The block diagram of the control circuit in the defective compensator 
of drawing 8 

[Drawing 10] The block diagram of the channel change circuit in the defective 
compensator of drawing 8 

[Drawing 11] Drawing showing the input signal of the defective compensator 
concerning the operation gestalt 3 of this invention 

[Drawing 12] The whole defective compensator block diagram concerning the 
operation gestalt 3 of this invention 

[Drawing 13] Drawing showing the input signal of the defective compensator 
concerning the operation gestalt 4 of this invention 

[Drawing 14] The whole defective compensator block diagram concerning the 



operation gestalt 4 of this invention 

[Drawing 15] The block diagram of the control circuit in the defective 
compensator of drawing 14 

[Drawing 16] Drawing showing the input signal of the defective compensator 
concerning the operation gestalt 5 of this invention 

[Drawing 17] The whole defective compensator block diagram concerning the 
operation gestalt 5 of this invention 

[Drawing 18] The block diagram of the control circuit in the defective 
compensator of drawing 14 

[Drawing 19] The whole defective compensator block diagram concerning the 
operation gestalt 6 of this invention 

[Drawing 20] Drawing showing the input signal which can perform normal 
amendment in the defective compensator of the operation gestalt 6 although 
amendment sufficient in the defective compensator of the operation gestalt 5 
cannot be performed 

[Drawing 21] The whole defective compensator block diagram concerning the 
operation gestalt 7 of this invention 

[Drawing 22] The block diagram of the matrix circuit in the defective 
compensator of drawing 21 

[Drawing 23] The block diagram of the control circuit in the defective 



compensator of drawing 21 

[Drawing 24] Drawing showing the input signal in the defective compensator of 
drawing 21 

[Drawing 25] (a) Drawing showing the relation between the signal ratio M in the 
defective compensator of the operation gestalt 6, and a threshold 
(b) Drawing showing the relation between the signal ratio M in the defective 
compensator of the operation gestalt 7, and a threshold 

[Drawing 26] The whole defective compensator block diagram concerning the 
operation gestalt 8 of this invention 

[Drawing 27] (a) Drawing showing fluctuation of the input signal of the bit length 
reduction means in the defective compensator of the operation gestalt 8 
(b) drawing showing fluctuation of the output signal of the bit length reduction 
means which looks like [ the defective compensator of the operation gestalt 8 ], 
and can be set 

[Drawing 28] The whole defective compensator block diagram concerning the 
operation gestalt 9 of this invention 

[Drawing 29] The conventional defective compensator whole block diagram 
[Drawing 30] (a) Drawing showing the input signal of the low frequency of the 
conventional defective compensator 

(b) Drawing showing the input signal of the RF of the conventional defective 



compensator 
[Description of Notations] 

2, 27, 32, 38, 42, 48, 50, 85 Amendment signal generation circuit 

1 1 Output Change Circuit 

12, 29, 41, 44, 49, 52 Control circuit 

86, 87, 88, 89, 90, 91 Defective compensator 

100a, 100b, 100c CCD (solid state image sensor) 

109 Defective Detection Means 



